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PREFACE. 


Fn  every  Science  taught  by  Lectures,  a  Syllabus 
of  the  Course  has  been  found  of  advantage  to 
the  Student.  At  the  same  time  that  it  lays  before 
him  a  comprehensive  outline  of  the  subject, 
and  points  out  the  several  divisions  and  their 
arrangement  with  respect  to  each  other,  it 
defines  the  meaning  and  extent  of  scientific 
terms  better  than  more  verbal  statements  would 
do,  and  affords  a  convenient  epitome  of  the 
rudiments  of  the  science. 

As  the  objects  of  Chemistry  are  various,  and 
it*  views  extensive,  so  likewise  is  the  connection 
of  its  principles  subtle,  and  their  investigation 
complicated  and  minute:  hence  the  aid  of  such 
a  synopsis  is  perhaps  even  more  requisite  in  this 
than  in  any  other  branch  of  Natural  Philosophy. 
In  proportion  too  as  modern  improvements  have 
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enlarged  the  scope,  they  have  increased  the 
utility  of  a  Prospectus  to  explain  it;  if,  for  in¬ 
stance,  we  take  a  retrospective  view  of  the  state 
of  Chemical  Science  eight  or  ten  years  ago,  it 
will  appear  that  a  number  of  discoveries  have 
been  made  since  that  period,  which  have  opened 
new  fields  of  investigation,  and  have  in  some 
instances  pointed  out  the  imperfection  of  our 
former  systems. 

On  these  grounds  it  has  been  thought  right 
to  draw  up  a  Syllabus  of  the  Lectures  delivered 
at  this  Hospital,  and  to  renew  it  from  time  to 
time,  as  the  progress  of  the  Science  may  appear 
to  require. 

,4s  the  Course  is  necessarily  designed  for 
Medical  Students,  particular  attention  has  been 
bestowed  on  those  parts  which  relate  to  their 
profession.  It  is  not,  however,  confined  to  this 
object  alone.  Chemistry  is  now  so  intimately 
connected  with  various  departments  of  Science, 
and  with  most  of  the  Arts  and  Manufactures 
whether  useful  or  ornamental,  that  an  acquaint¬ 
ance  with  it  has  become  in  some  degree  neces¬ 
sary  in  the  genera!  system  of  education  ;  and 
however  different  the  views  with  w  hich  the  Gen¬ 
tleman,  iiie  Artist,  and  the  Manufacturer  may 
enter  upon  its  study,  each  will  obtain  informal 
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lion  adapted  to  the  particular  line  of  his  pursuit, 
that  will  amply  reward  him  for  the  time  he  may 
spend  in  acquiring  a  competent  knowledge  of 
its  principles. 

Agreeably  to  this  view  of  the  matter,  an 
endeavour  has  been  made  to  point  out  the  ap¬ 
plication  of  these  principles,  not  only  to  the 
purposes  of  Medicine,  but  to  most  others  to 
which  Chemistry  is  in  any  way  allied  ;  and  it  is 
hoped  that,  independently  of  advantage  during 
the  period  of  teaching,  this  Syllabus  may  be 
useful  to  Students  when  they  have  ceased  to 
attend that  by  future  perusals  they  may  not 
only  recal  such  information  as  length  of  time  or 
diversity  of  employment  bad  erased  from  their 
memories — but;  that  it  may  also  serve  as  a  general 
outline  of  the  science,  to  be  filled  up  at  their 
leisure — as  a  systematic  arrangement  to  which 
they  may  refer  whatever  knowledge  they  shall 
hereafter  obtain. 

In  preparing  this  Course  of  Lectures,  consi¬ 
derable  attention  has  been  paid  to  the  order  and 
distribution  of  the  different  parts  of  the  subject. 
But  as  Chemical  Science,  though  making  daily 
progress,  is  not  yet  sufficiently  advanced  to 
admit  of  a  perfect  arrangement  of  its  parts,  and 
as  the  new  Nomenclature,  though  admirably 
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contrived,  appears  from  Professor  Davy's  late 
brilliant  discoveries,  to  have  in  some  instances 
been  at  variance  with  facts,  it  has  been  deemed 
desirable  in  this  Course  of  Lectures  to  guard 
against  too  strict  an  observance  or  hasty  adop¬ 
tion  of  systematic  views  of  arrangement.  For 
this  reason,  the  Synoptic  Tables  of  Nomen¬ 
clature,  which  appeared  in  the  former  Syllabus, 
are  now  suppressed;  and  a  list  of  the  Simplo 
Bodies,  that  is,  of  those  which,  in  the  present 
state  of  our  chemical  knowledge,  we  are  unable 
to  decompose,  has  been  substituted  in  their 
place. 

It  may  be  proper  to  mention,  that  although 
all  subjects  strictly  belonging  to  Natural  Philo¬ 
sophy  are  referred  to  the  Lectures  delivered 
at  Guy's  Hospital  on  that  department  of  Science, 
yet  the  Chemical  Lectures  are  occasionally  illus¬ 
trated  by  such  parts  of  Experimental  Philoso¬ 
phy  as  the  subject  may  immediately  require. 
By  the  free  access,  likewise,  to  an  extensive 
Laboratory,  the  Student  has  an  opportunity  of 
seeing  the  various  chemical  processes  conducted 
upon  a  scale  corresponding  with  the  expenditure 
of  a  large  Hospital,  and  thereby  of  becoming 
familiarly  acquainted  with  every  step  necessary 
in  the  management  of  such  operations  without 
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which  the  demonstrations  of  a  Lecture-room 
will  seldom  make  that  impression  which  is  neces¬ 
sary  to  fix  them  in  his  memory,  and  enable  him  to 
apply  them  with  readiness  and  effect  upon  any 
future  and  distant  occasion. 

A  Lecture  on  the  Chemical  Agencies  of  Elec¬ 
tricity,  and  another  upon  Mineral  Waters,  are 
occasionally  delivered  during  each  Session.  The 
examination  of  the  several  varieties  of  Urinary 
Calculi  is  also  sometimes  introduced.  But  these 
objects  have  not  been  treated  of  in  the  Syllabus, 
as  they  do  not  essentially  belong  to  this  Course 
of  Lectures,  and  as  their  introduction  is  to  be 
considered  as  optional. 
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SYLLABUS 

OF 

CHEMICAL  LECTURES. 


INTRODUCTION. 

General  division  of  the  study  of  Nature, 
under  the  heads  of  Natural  History,  Physics,  and 
Chemistry.  Objects  of  these  various  branches  of 
natural  science  generally  stated.  Chemistry 
defined. 


OF  THE  ATTRACTION  OF 
GRAVITATION. 

General  view  of  the  subject.  Cause  of  At¬ 
traction  not  understood.  Different  species  or 
modifications  of  attraction.  Gravitation.*—! This 
force  is  exerted  between  masses  of  matter,  and 
often  at  an  immense  distance.  Distinction  be- 

B 
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tween  the  specific  and  absolute  weight  of  bodies. 
Areometers.  Experimental  illustrations  on  the 
subject  of  specific  gravity. 


OF  THE  ATTRACTION  OF  COHESION 

OR  AGGREGATION. 

This  attraction  is  exerted  between  the  homo¬ 
geneous  particles  of  bodies,  that  is,  particles  of 
the  same  kind,  and  acts  only  in  contact,  or  at  im¬ 
perceptible  distances. — Its  influence  on  the  dif¬ 
ferent  forms  of  matter. — Differs  from  Chemical 
attraction.  Distinction  between  the  Integrant 
and  Elementary  or  Constituent  particles  of  bodies. 
Caloric  acts  in  opposition  to  the  attraction  of 
aggregation. 

Crystallization. — Is  an  effect  of  the  attrac¬ 
tion  of  aggregation.  Term  Solution  explained. 
The  formation  of  crystals,  influenced  by  con¬ 
centration,  refrigeration,  rest,  atmospheric  pres¬ 
sure,  &c.  and  attended  with  various  circum- 
ftances,  such  as  change  of  temperature,  of  vo¬ 
lume,  &c.  Explanation  of  the  terms  Efflorescence 
and  Deliquescence.  —  Different  susceptibility  of 
crystallization  in  different  salts — how  applied  to 
chemical  analysis. 
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Concise  history  of  Crystallography.  Sketches 
of  Rome  de  L’isle,  and  L’ Abbe  Haiiy’S  theories  of 
the  formation  of  crystals.  Primitive  and  secon¬ 
dary  forms  of  crystals.  General  idea  of  trunca¬ 
tions,  decrements,  &c.  and  of  the  mode  in  which 
they  give  rise  to  all  the  varieties  of  form  in  crys- 
tallized  bodies.  The  form  of  crystals,  and  the 
instrument  called  Goniometer,  by  means  of 
which  these  forms  are  accurately  ascertained, 
are  important  auxiliaries  in  mineralogical  che¬ 
mistry. 


ON  CHEMICAL  ATTRACTION. 
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Chemical  attraction  or  Affinity,  like  the  attrac¬ 
tion  of  cohesion,  takes  place  in  contact  or  at 
insensible  distances,  but  differs  from  the  latter 
in  acting  between  dissimilar  or  heterogeneous 
particles.  The  result  of  its  action  is  the  forma¬ 
tion  of  a  compound,  with  properties  differing 
from  those  of  its  constituent  parts.  Chemical 
Analysis  consists  in  resolving  a  compound  into 
its  constituent  or  elementary  parts.  The  attrac¬ 
tion  of  cohesion,  and  chemical  attraction  may 
be  generally  considered  as  acting  in  opposi¬ 
tion  to  each  other.  Process  of  Solution  exa^ 
mined. 
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In  most  instances  it  is  necessary,  in  order  that 
chemical  attraction  may  take  place,  that  one  of 
the  constituents  should  be  in  the  fluid  state. 
Chemical  combination  produces  remarkable 
changes  in  the  form,  colour,  density,  &c.  of  the 
bodies  combined,  and  is  generally  attended  with 
a  change  of  temperature. 

Bodies  have  amongst  themselves  different  de¬ 
grees  of  chemical  attraction,  and  it  is  on  the 
estimation  of  these  different  attractive  forces  that 
the  Science  of  Chemistry  rests. — Methods  em¬ 
ployed  to  form  such  estimates,  e— 

Definition  of  the  terms  Simple  and  Double 
elective  attraction. — Experimental  illustrations. — 
Precipitation. — Saturation. 

Berthollet’s  opinions  on  the  doctrine  of  attrac¬ 
tion  generally  stated.  The  quantities  or  masses  of 
matter — the  force  of  attraction  of  aggregation — 
the  degree  of  temperature — considered  as  causes 
by  which  the  phenomena  of  attraction  are  often 
modified. 

Of  the  limits  of  chemical  attraction. — Whe¬ 
ther  bodies  can  combine  together  in  any  propor¬ 
tion  ;  or  whether  they  will  unite  only  in  certain 
determinate  proportions  ? — Concise  view  of  Mr. 

Dalton’s  and  Dr.  Wollaston’s  theories  on  the 
subject. 
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CLASSIFICATION. 

The  principles  of  classification  of  the  older 
chemists  shown  to  be  inconsistent  with  modem 
discoveries. — What  is  to  be  understood  by  the 
term  Element,  or  Elementary  Substance. 

General  view  of  the  simple  or  elementary  bodies. 
Of  the  principles  of  arrangement  adopted  in  most 
modern  treatises  of  Chemistry.  Unavoidable 
difficulties  in  a  systematic  classification  of  che¬ 
mical  knowledge.  Statement  of  the  arrangement 
adopted  in  this  course — reasons  which  appear  to 
render  it  most  eligible. 

OF  CALORIC. 

Explanation  of  the  terms  Heat  and  Caloric. 
Various  opinions  on  the  nature  of  Caloric  exa¬ 
mined.^ — Its  phenomena  may  be  considered  under 
two  general  beads,  viz. 

I— FREE  CALORIC,  OR  HEAT 
OF  TEMPERATURE. 

Caloric,  in  this  state,  expands  bodies,  and  affects 
the  thermometer. — Equilibrium  of  heat. — Ther¬ 
mometer. — Principle  and  construction  of  that  in¬ 
strument.  Description  of  the  various  thermome- 

trical  scales.  Nature  and  limits  of  the  information 


6 
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derived  from  these  instruments. — Wedgwood’s 
Pyrometer. — Peculiarity  respecting  theexpansion 
of  elastic  fluids  by  lieat. — Exceptions  to  the  law  ot 
expansion  by  beat.— Expansive  force  of  freezing 
water. — Contraction  of  Argil  by  heat. — Fusion 
and  Vaporization  of  bodies.' — Evaporation,-  dis¬ 
tinguished  from  vaporization.-^- Influence  of  the 
atmospheric  pressure  on  vaporization. 

Theory  of  the  Propagation  and  Equilibrium  of 
free  caloric.  —  Conducting  powers  of  bodies. — 
'  Fluids  are  very  slow  conductors  when  at  rest. 
o  Radiation  of  heat  .—Professor  Prevost’s  theory 
of  universal  radiation. — Reflexion  of  heat. — 
Professor  Pictet’s  apparent  reflexion  of  cold. — ■ 
Leslie’s  differential  thermometer . — Bodies  differ 
in  their  reflecting,  radiating,  and  absorbing 
powers.™ Explanations  and  experimental  illus¬ 
trations. — Practical  applications  of  these  prin¬ 
ciples. — Ignition  is  the  ultimate  effect  of  accu¬ 
mulated  caloric  in  its  free  state. — Takes  place 
in  all  bodies  nearly  at  the  same  temperature. 
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II. — COMBINED  CALORIC. 

Caloric.,  when  combined  with  bodies,,  may  be 
considered  in  two  points  of  view : 

1st.  As  Specific  or  Comparative  heat. — Mean¬ 
ing  of  these  terms  defined  and  illustrated  by 
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experiments  ■ — Capacity  of  bodies  for  caloric.— 
Changes  of  temperature  produced  by  the  con¬ 
densation  or  rarefaction  of  elastic  fluids. — Bodies 
ignited  by  the  mere  condensation  of  air. 

2dly.  In  the  state  of  Latent  heat,  also  called 
Heat  of  fluidity. — Is  that  which  is  absorbed  by 
bodies  during-  their  fusion  or  volatilization. — 
Account  of  some  of  Dr.  Black's  original  experi¬ 
ments  on  the  subject. — Experimental  illustra¬ 
tions. —  Cold  produced  by  evaporation. — Cold 
produced  by  the  solution  of  salts .-r-Heat  evolved 
during  the  crystallization  of  salts. — -Lavoisier’s 
Calorimeter.  —  Application  of  the  doctrine  of 
latent  heat  to  a  variety  of  natural  phenomena 
and  artificial  processes. 

Of  Steam  in  particular. — Distinction  between 
Vapour  and  Gas. — Estimate  of  the  elastic  force 
of  vapour.— Temperature  of  steam  raised  by 
increase  of  pressure. — Eolipile. — dPapin’s  diges¬ 
ter. — Application  of  steam  to  mechanical  pur¬ 
poses.^ — Chemical  history  of  the  Steam-Engine. 

Processes  of  Distillation — Sublimation — Eva¬ 
poration  —  Spontaneous  evaporation  — *  Hygrome¬ 
ter. 

Whether  heat  may  be  considered  as  existing  in 
bodies  in  a  state  of  Chemical  combination ,  form¬ 
ing  a  third  modification  of  combined  caloric  * 
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The  extrication  of  heat  by  friction  and  percus¬ 
sion,  not  distinctly  referable  to  any  of  the  other 
modifications  of  caloric. 

OF  LIGHT. 

Connexion  between  caloric  and  Light, — Nature 
of  light. — Its  reflexion  and  refraction. — Its  de¬ 
composition  into  seven  coloured  rays. — These 
rays  differ  in  their  power  of  producing  light.* — 
They  differ  also  in  their  power  of  producing  heat. 

Property  of  certain  bodies  to  absorb  light.— 
Phosphorescence.  —  Bolognian  stone.  —  Canton’s 
phosphorus. — Animal  phosphorescent  substan¬ 
ces. —  Luminous  fish.  —  Glow-worm.  — Lantern 

%  « 

fly. — Rotten  wood. 

Connexion  of  Light  with  Oxygen : — De-oxy- 
dating  effects  of  light. — Its  effects  on  nitrat  and 
muriat  of  silver.— Mr.  Wedgwood’s  contrivance 
for  copying  paintings  on  glass. — Effects  of  light 
on  the  animal  and  vegetable  economy. — Rays  of 
light,  which,  though  not  discernible,  produce 
chemical  effects. 

General  considerations  on  the  effects  of  HEAT 
and  light  in  nature. 
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OF  AERIFORM  SUBSTANCES 

OR  GASSES. 

These  consist  of  a  solid  ponderable  substance 
or  Base  combined  in  a  peculiar  manner  with 
Caloric . 

The  property  of  the  resulting  gas  "depends 
upon  the  nature  of  its  Base . 

Those  not  condensable  at  common  tempera¬ 
tures^  distinguished  by  the  name  of  Permanently 
elastic  Fluids . 

Method  of  ascertaining  the  absolute  and  speci- 
fic  Gravity  of  gasses,,  and  computing  their  volume 
under  different  circumstances  of  Pressure  and 
Rarefaction . 

Elasticity  of  the  air.— Theory  of  the  Air- 
Pimp. 


Of  Oxygen  Gas . 

Called  formerly  Dephlogisticated Pure ,  Em¬ 
pyreal j  or  Vital  Air . 

Somewhat  heavier  than  Common  Air. — 100 
cubical  inches  at  the  temp,  of  60  Farenh.  and  at 
30  inches  Bar.  press .  weigh  about  33,8  grains. 
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Forms  a  constituent  part  of  the  Atmosphere — 
Serves  the  purposes  of  Respiration  and  Combus¬ 
tion  in  an  eminent  degree— Has  a  powerful  affi¬ 
nity  with  a  great  variety  of  substances,  par  lie  U“ 
larly  inflammable  bodies,  and  when  the  new  com¬ 
pounds  are  rapidly  formed.  Caloric  and  Light 
are  frequently  elicited. 

Theory  of  Combustion— Pyrophorus. 

To  Sulphur ,  Phosphorus ,  and  Charcoal ,  in  the 
act  of  burning,  it  communicates  acicl  properties  ; 
which  are  more  or  less  distinct,  as  the  combustion 
or  decomposition  of  the  Gas  has  been  more  or 
less  complete. 

The  basis,  therefore,  of  this  fluid  was  formerly 
considered  as  the  universally  Acidifying  Principle, 
and  hence  denominated  Oxygen  : — hence  also  the 
terms  Oxyd,  Oxydation,  Oxygenation ,  &c. 

The  base  of  Oxygen  Gas  has  a  strong  attraction 
for  Caloric ,  but  this  is  overcome  or  modified  bv 
the  attraction  of  the  particles  of  some  solid  sub¬ 
stances. 

It  destroys  the  splendour  and  tenacity  of  the 
Metallic  Bodies  when  they  are  exposed  to  it  a$  a 
high  temperature,  and  gives  them  an  increase  of 
weight  proportioned  to  its  own  consumption : 
hence  the  modern  theory  of  Calcination , 
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Protoxyd — the  first  degree  of  Oxygenation . 

Peroxyd—the  highest  degree. 

Importance  of  Oxygen  Gas  in  the  process  of 
Respiration— Analogy  between  this  process  and 
Combustion.  —  Carbonic  Acid  the  result ;  —  for 
every  cubic  inch  of  Carbonic  Acid  formed,  there 
is  a  loss  of  a  cubic  inch  of  Oxygen  in  the  air 
respired.— Produces  a  remarkable  change  in 
Blood:  hence  the  supposed  function  of  the 
Lungs ,  and  origin  of  Animal  Heat. 

Its  purity  best  ascertained  by  exposure  to  a 
solution  of  green  Sulphate  or  Muriate  of  Iron 
saturated  with  Nitrous  Gas,  or  by  mixture  with 
the  Gas  itself :  Eudiometer . 

Obtained  most  readily  from  Metallic  Oxych, 
and  compounds  of  the  Nitric  and  other  acids 
by  the  application  of  heat,  and  in  a  state  of 
great  purity  from  Oxy muriate  of  Potash. 


Of  Azote  or  Nitrogen  Gas. 

Called  formerly  Phlogisticated  Air,  and  Mo  fete. 
Remains  after  the  abstraction  of  Oxygen  Gas 
from  Atmospherical  Air ,  by  exposure  of  the  lat¬ 
ter  to  Sulphur et  of  Pota$h}  to  a  mixture  of  Iron 
Filings  and  Sulphur ,  &c. 
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Obtained  also  by  mixing  Oxymuriatic  Acid 
with  Ammoniac al  Gas . 

When  pure  has  a  faint  smell,  but  no  taste, 
and  is  rather  lighter  than  Atmospherical  Air . 

100  cubical  inches.  Therm.  60°  Bar .  30^ 
weigh  about  30,  4  grs. 

If  inspired  is  instantaneously  destructive  of 
Animal  Life ,  and  extinguishes  Flame  ;  but  does 
not  impede  Vegetation. 

Differs  from  most  other  Gases  in  being  but 
in  a  small  degree  capable  of  absorption  by 
Water 9  or  by  the  liquid  forms  either  of  Acids  or 
Alkalies. 

Evolved  in  the  decomposition  of  Animal  and 
Vegetable  Substances ,  of  which  it  forms  a  con¬ 
stituent  part. 

When  mixed  in  a  certain  proportion  with 
Oxygen  Gas  and  exposed  to  the  Electrical  Spark, 
it  produces  Nitric  Acid ;  and  by  union  with 
Hydrogen  Gas  it  forms  Ammonia — from  the 
former  of  these  properties  it  takes  the  name  of 
Nitrogen. 

Of  the  means  thought  to  be  employed  by 
nature  to  maintain  a  due  proportion  between 
this  and  Oxygen  Gas  in  the  composition  of  the 

Atmosphere. 
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Of  Hydrogen  Gas^  or  Inflammable  Air* 

Found  in  a  disengaged  and  impure  state  in 
Coal  JMines,  on  the  surface  of  Stagnant  Waters \ 
and  rising  through  the  waters  of  certain  Springs , 

Obtained  also  artificially  from  animal vegeta¬ 
ble,  and  bituminous  matter  by  distillation ;  from 
Essential  Oils ,  Alcohol,  JEthers,  &c.  by  the  ap¬ 
plication  of  heat ;  and  from  Ammoniacal  Gas  by 
means  of  the  Electric  Spark. 

But  purest  from  the  decomposition  of  Water 
by  Metals,  as  above  stated ;  or  during  their 
solution  in  diluted  Acids. 

When  pure,  between  11  and  12  times  lighter 
than  Atmospherical  Air  :  hence  the  construction 
of  Aerostatic  Machines. 

Smell  adventitious. 

100  cubical  inches  at  a  Temp  :  60  Farenht. 
and  30  inches  Bar.  press,  weigh  2.  8  grs. 

Combined  with  Oxygen  in  the  proportion  of 
about  15  Hydrogen  to  85  Oxygen  by  weight,  it 
forms  water,  from  the  decomposition  of  which 
these  fluids  may  be  both  obtained  in  a  gaseous 
state,  and  therefore  considered  as  its  elements. 

Hence  the  e fleets  of  Water  in  promoting 

Combustion ,  and  in  the  Qxydation  of  Metals , 
&c.  &c. 
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In  (lie  combustion  of  Hydrogen  with  Oxygen 
Gas ,  the  purity  of  the  resulting  water  depends 
on  the  slowness  or  rapidity  with  which  the  pro¬ 
cess  is  conducted. 

On  inspiration  proves  noxious  to  Animal  life 3 
apparently  by  the  exclusion  of  the  respirable 
part  of  the  Atmosphere. 

In  its  nascent  state  it  is  found  to  he  capable 
of  combining  both  with  Oxygen  and  Azote ,  with 
the  one  producing  Water  as  in  the  case  of  com¬ 
bustion  and  with  the  other  Ammonia. 

Carburetter!  Hydrogen  Gas — formerly  called. 
Heavy  Inflammable  Air — procured  by  passing- 
Hydrogen  Gas  over  red  hot  Charcoal — afforded 
by  subjecting  vegetables  and  Inflammable  Sub¬ 
stances  to  a  strong  heat — different  kinds  of  Car- 
'buretted  Hydrogen — Olefiant  Gas — Gas  Lights. 

Sulphuretted  Hydrogen  Gas — Methods  of  pro¬ 
curing — Combines  with  Alkaline  Bases — Is  ab¬ 
sorbed  by  water — The  solution  precipitates  some 
metals  and  not  others. 

Phosphuretted  Hydrogen  Gas — One  of  the  most 
combustible  substances  known — Absorbable  by 
water — Methods  of  procuring-. 

Hydrogen  Gas  is  capable  of  holding  Arsenic 
in  solution. 
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Of  Nitrous  Oxyd  Gas. 

Procured  from  the  decomposition  of  Nitrate 
of  Ammonia  with  a  gentle  heat.  Consists  of 
Oxygen  and  Azote  in  intimate  union.  In  some 
of  its  properties  resembles  Acids. 

100  cubical  inches  at  a  middle  temperature 
and  pressure,  weigh  about  50  grains — Is  decom¬ 
posed  by  combustible  substances  at  a  very  high 
temperature — Soluble  in  double  its  volume  of 
Water ,  to  which  it  communicates  a  sweetish 
taste. 

Most  inflammable  substances  require  a  high 
temperature  to  burn  in  it — Is  not  acted  upon  by 
Nitrous  Gas. 

Remarkable  for  the  intoxicating  effects  which 
it  produces  in  respiration. 
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OF  SALTS. 

These  characterized  bj  being  sapid  or  of  a 
saline  taste  and  readily  soluble  in  water ;  further 
remarkable  for  their  disposition  to  act  on,  or  to 
be  acted  upon  by  most  other  substances,  as  also 
for  the  regularity  of  the  forms  which  they  are 
in  most  instances  found  capable  of  assuming — 
Crystallization. 

Their  solution  in  water  for  the  most  part 
accompanied  by  a  diminution  of  temperature ; 
hence  the  usual  means  of  producing  artificial 
Cold. 

On  exposure  to  air  generally  either  receive  or 
impart  moisture  :  hence  said  to  be  deliquescent  or 
efflorescent. 

When  heated,  the  greater  number  undergo 
either  'watery  or  igneous  Fusion — some  are  vola- 
falized,  and  many  more  or  less  completely 
decomposed. 

They  are  divided  into  simple  and  compounded 
- — the  more  simple  are  Alkalies  and  Acids— the 
compounded,  such  as  result  from  the  union  of 
these  with  each  other.  Neutral  Salts,— or  of  the 
acids  with  earths  and  metallic  oxyds.  Earthy  and 
Metallic  Salts. 
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OF  ALKALIES. 

Distinguished  by  a  pungent,  and  lixivia!  or 
urinous  Taste ,  and  by  changing  most  vegetable 
blue  colours  to  green ,  and  many  of  the  vegetable 
yellow  colours  to  brown . 

Have  a  strong  attraction  for  moisture . 

Produce  no  alteration  on  each  other,  but  ma¬ 
nifest  an  extensive  disposition  to  unite  with 
other  bodies.  With  Acids  they  constitute 
Neutral  Salts . 

They  precipitate  from  their  solutions  most  of 
the  Earths ,  and  all  the  Metallic  Oxycls,  several  of 
which  they  are  capable  of  re-dissolving. 

With  unctuous  substances  they  form  Soaps; 
with  Silex  and  Alumine  various  kinds  of  Glass 
and  Porcelain ;  with  Sulphur ,  Alkaline  Hepars 
or  Sulphur ets. 

The  substances  most  perfectly  Alkaline  are 
Potash ,  Soda ,  and  Ammonia. 

The  two  former,  till  lately  considered  as  sim¬ 
ple  bodies,  but  discovered  by  Professor  Davy  to 

consist  of  peculiar  Metallic  Bases  combined 
with  Oxygen . 

Ammonia  remarkable  for  its  volatility  in  a 
moderate  temperature— a  compound  of  Hydro¬ 
gen  and  Azote. 
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Many  of  the  Earths  also  have  distinct  alkaline 
properties,,  more  especially  Barytes,  Slrontian 

and  Lime. 


Of  Potash. 

4 

0  •  4 

Form,  concrete.  .  Taste,  extremely  pungent , 
Caustic.  Colour,  white.  When  perfectly  dry, 
is  a  non-conductor  of  Electricity .  In  this  state 
consists,  according  to  the  experiments  of  Profcs- 
•  •  sor 'Davy,  of  a  peculiar  metal  Potassium — com¬ 
bined  with  Oxygen  and  a  portion  of  Water  inti¬ 
mately  combined. 

Potassium  is  considerably  lighter  tha.nWater — 
rapidly  absorbs  Oxygen — is  capable  of  two  states 
of  oxidation,  Protoxycl  and  Peroxyd — exists  in 
the  latter  state  in  Potash — is  soluble  in  Hydrogen 
Gas — combines  with  inflammable  substances — 
and  forms  alloys  with  metals. 

Potash  appears  to  be  a  constituent  part  of 
most  vegetable  substances  ;  it  is  also  found  to 
enter  into  the  composition  of  several  minerals. 
Usually  obtained  from  the  ashes  of  the  former  in 
the  state  of  common  Potash,  by  elixation  in  water 
and  evaporation  to  dryness ;  or  in  that  of  pure 
Potash  by  subsequent  treatment  with  £ime. 
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Has  a  strong  attraction  for  moisture . 

On  solution  in  Water  produces  an  increase  of 
temperature  (Liquor  Potasses  P.L .) 

Combines  with  all  the  Acids ,  and  in  most  in¬ 
stances  with  a  force  of  attraction  superior  to 
that  of  any  other  substance. 

Fusible  in  a  moderate,  and  volatile  in  an  in¬ 
tense  heat.  Is  decomposed  in  a  high  tempera¬ 
ture  by  Iron . 

Promotes  the  fusion  of  earthy  Bodies  and  of 
metallic  Oxyds;  hence  the  preparation  of  diffe¬ 
rent  kinds  of  Glass .  Unites  with  Sulphur ,  and 
renders  it  soluble  in  water  (Potassce  Sulphu- 
ratum  P.  L. ) 

Dissolves  several  of  the  Metallic  Oxyds .  The 
comparative  forces  of  attraction  under  all  cir¬ 
cumstances  by  no  means  exactly  ascertained. 

The  order  of  the  attraction  of  this  alkali,  in 
the  moist  way.  Sulphuric ,  Nitric,  Muriatic,  Phos¬ 
phoric,  Fluoric,  Oxalic,  Tartaric,  Arsenic,  Succi¬ 
nic,  Citric,  Lactic,  Benzoic,  Acetic,  Boracic,  Sul¬ 
phureous,  Carbonic  and  Prussic  Acid;  Water, 
Unctuous  Oils,  Sulphur,  Metallic  Oxyds ;  in  the 
dry  way.  Phosphoric,  Boracic ;  Arsenic,  Sulphu¬ 
ric,  Nitric,  Muriatic,  Fluoric,  Succinic,  Formic, 
Lactic,  Benzoic,  and  Acetic  Acid,  Baryt,  Lime, 
Magnesia,  Alumine,  Silica,  Sulphur. 
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Sometimes  prescribed  internally  in  solution ; 
in  the  concrete  form  frequently  employed  as  a 
Caustic. 

Of  Soda . 

Its  Form,  Colour .  Taste,  Causticity,  &c.  nearly 
the  same  with  those  of  the  former  Alkali. 

Consists,  according  to  Professor  Davy,  of  a 
peculiar  metallic  Base  called  Sodium,  combined 
with  Oxygen. 

Sodium  lighter  than  water,  but  heavier  than 
Potassium.  Other  particulars  in  which  these 
two  metals  differ. 

Found  in  great  abundance  in  the  mineral 
kingdom,  particularly  in  combination*  with 
Muriatic  Acid. — Obtained,  in  a  pure  or  caustic 
form,  from  Carbonate  of  Soda,  by  means  of 
Lime,  as  pure  or  caustic  Potash  is  from  Car¬ 
bonate  of  Potash, 

Soda  has  an  equally  extensive  disposition  to 
combine  with  Acids  as  Potash. 

Acts  powerfully  on  the  Earths,  and  metallic 
Oxyds;  also  unites  readily  with  unctuous  sub¬ 
stances;  hence  the  preparations  of  common  Soaps. 

Order  oi  attraction  of  this  Alkali,  the  same 
as  that  of  Potash. 
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Of  Ammonia, 

Form  gaseous. — Smell  extremely  pungent. — ■ 
Caustic Azytic .  —  Lighter  than  Atmospheric 
Air — 100  cubic  inches  weigh  18,67  grains — 
Experiment  of  Professor  Berselius,  shewing  its 
metallic  basis. 

Is  absorbed  both  by  Water  and  Alcohol ;  by 
the  former  with  great  rapidity,  producing  an 
increase  of  temperature  and  bulk  (Liquor  Ammo- 
nix  P.  L .)  On  the  contrary.  Ice  dissolved  in 
this  fluid,  produces  cold. 

Is  in  a  slight  degree  inflammable. 

Obtained  from  the  distillation  of  bones  and 
other  kinds  of  animal  Matter,  but  purest  from 
the  decomposition  of  Muriate  of  Ammonia,  by 
Potash,  Soda,  or  Lime. 

Maybe  decomposed  in  various  ways;  as  by 
exposure  to  Heat,  by  the  Electric  Spark,  in  the 
reduction  of  Metallic  Oxyds,  by  the  distillation 
of  Nitrate  of  Ammonia,  & c.  yielding  in  some 
cases  Hydrogen,  in  others  Azotic  Gas :  which 
gasses  by  particular  modes  of  combination  have 
been  found  to  reproduce  it,  and  are  therefore 
considered  as  its  elements. 

Agrees  nearly  with  the  other  Alkalies  in  the 
order  of  its  attraction,  both  in  the  humid  and 
dry  way. 
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OF  ACIDS. 

Appear  in  general  to  consist  of  Combustible 
Substances  in  union  with  the  base  of  Oxygen 
Gas,  the  proportion  of  which  in  most  cases  de¬ 
termines  the  degree  of  Acidity. — Several  of  them  . 
the  immediate  result  of  Combustion. 

Distinguished  by  being  sour  to  the  taste, 
changing  vegetable  blue  colours  to  red,  and  by 
their  extensive  power  of  combining  with  other 
substances. 

The  properties  of  the  individual  Acids  de¬ 
pendent  on  the  nature  of  their  respective  Bases: 
the  stronger  the  attraction  of  their  Bases  for 
Oxygen,  the  less  intense  in  most  instances  their 
Acidity. 

All  unite  readily  with  water.  Diluted  Acids, 

In  combination  with  Alkalies  form  for  the 
most  part  what  are  called  Neutral  Salts  ;  with 
Earths  and  Metallic  Oxyds,  Earthy  and  Metallic 
Salts. 

Alosi  of  the  acids  antiseptic.  Some  power¬ 
fully  corrosive. 

Admit  of  different  distinctions — -from  their 
form,  into  s,olid,  liquid,  and  gaseous ;  from  tlieir 
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more  usual  and  abundant  sources,  into  mineral, 
'vegetable,  and  animal;  into  such  as  have  simple . 
and  such  as  have  compounded  bases. 

The  more  important  of  the  Acids  are,  the 
Sulphuric ,  A  it ric,  Muriatic,  Carbonic ,  Fluoric, 
Boracic,  Acetous ,  Tartareous,  Oxalic ,  Gallic ; 
Phosphoric  and  Prussic. 


Of  Sulphuric  Acid, 

F ormerly  called  Acid,  Oil,  and  Spirit  of  Vitriol . 

Long  considered  as  the  Universal  Acid. 

Seldom  found  uncombined. 

Obtained  artificially  from  the  rapid  combus¬ 
tion  of  Sulphur ,  or  of  a  mixture  of  Sulphur  with 
Nitre,  or  from  the  distillation  of  Sulphate  of  Iron. 

Concentrated  afterwards  by  boiling. 

TV  hen  pure,  limpid,  ponderous,  unctuous,  in¬ 
odorous,  and  intensely  sour. 

Specific  gravity  nearly  double  that  of  Water. 

Has  a  powerful  attraction  for  Moisture,  and 
on  mixture  with  Water,  occasions  a  remarkable 
increase  of  temperature. 

When  volatilized  by  the  higher  degrees  of 
heat,  it  assumes  the  form  of  a  dense  white  va~ 


pour,  the  first  portions  of  which  sometimes  con¬ 
geal  if  exposed  to  a  moderate  cold.  (Glacial 
Oil  or  Acid  of  Vitriol.) 

By  treatment  with  Combustible  Substances  is 
generally  more  or  less  discoloured,  and  may  be 
either  deprived  of  a  portion  of  its  Oxygen ,  and 
thereby  made  to  assume  the  form  of  Gas,  or  to^- 
tally  decomposed  and  reduced  to  its  original 
basis.  Sulphur . 

The  properties  of  Sulphureous  Acid  Gas,  which 
may  be  also  prepared  by  the  slow  combustion  of 
Sulphur,  in  many  respects  different  from  those  of 
the  common  Acid ;  its  compounds  therefore  dif¬ 
ferently  denominated.  Sulphite  of  Potash,  &c. 

The  Sulphuric  superior  to  most  Acids  in  its 
Power  of  Attraction  for  other  bodies. 

Independently  of  its  Water,  supposed  to  con¬ 
sist  of  42,3  parts  of  Sulphur  and  57,7  of  Oxygen . 

The  order  of  its  attraction  Barytes,  Strontian , 
Potash ,  Soda ,  Lime,  Magnesia,  Ammonia,  A  Ill- 
mine,  Metallic  Oxyds,  Water ,  Alcohol . 

Combined  with  Alkalies  it  forms  : 

1st,  Sulphate  of  Potash)  Potasscc  Sulphas  P.  L.) 
usually  prepared  from  the  saline  mass  which 
remains  after  the  distillation  of  Nitric  Acid • 
Form,  hexangular  prisms  with  hexahedral  pyra¬ 
mids— prism  frequently  wanting. -~Taste^  saltish 
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Miter. — Difficultly  soluble  in  water;  also  very 
difficult  of  fusion — -May  be  decomposed  either 
in  the  moist  way  by  Barytes,  or  in  the  dry  way  by 
calcination  with  Charcoal. — 100  parts  consist  of 
42,2  of  Sulphuric  Acid,  50,1  of  Potash,  and  7,7 
of  Water  - — Application  chiefly  medical . 

Super  Sulphate  of  Potash — crystallizes  in  slen- 
der  needles  or  hexangular  prisms — soluble  in 
five  parts  of  water,  contains  twice  as  much  acid 
as  the  sulphate.  ( P otassce  super  Sulphas  P.  L. 

2d.  Sulphate  oj  Soda  (Sodas  Sulphas  P.  L.J 
obtained  bv  solution  and  crystallization  from  the 
matter  left  behind  in  the  preparation  of  Muriatic 
Acid,  Muriate  of  Ammonia,  or  Muriate  of  Quick¬ 
silver.  Is  also  round  native  in  many  mineral 
spiings.  Form  of  its  crystals,  hex  angular  prisms 
with  dihedral  summits. — Taste,  bitter. _ Efflores¬ 

ces  on  exposure  to  Air.— Readily  soluble  in 
Mate).  When  exposed  to  Heat,  undergoes 
watery  fusion.  May  be  decomposed  in  the  same 
way  as  Sulphate  of  Potash.— 100  parts  consist  of 
23,52  Acid,  18,48  Soda,  58  Water.— Used  only 
in  Medicine. 

3d.  Sulphate  of  Ammonia  ,  obtained  by  the 
union  of  Sulphuric  Acid  with  Ammonia ,  on  the 
addition  of  diluted  Sulphuric  Acid  to  liquid  Car¬ 
bonate  of  Ammonia. — Form,  crystalline. — Taste. 

E 
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bitter,  pungent. — Easily  soluble  in  Water.  Fusi¬ 
ble.  Volatile Employed  principally  in  the 
manufacture  of  Muriate  of  Ammonia . 

Sulphuric  Acid  forms  also  with  the  Earths  and 
Metallic  Oxy ds,  particular  compounds,  to  be  here¬ 
after  spoken  of  under  their  respective  heads. 

Employed  principally  in  Dying,  Bleaching 5 
Tanning,  purification  of  Oils,  and  in  Medicine . 

i 

Of  Nitric  Acid. 

i 

The  basis  of  this  Acid  is  Azote — consists  of 
Nitrous  Gas  or  Nitric  Oxyd,  and  Oxygen. 

100  parts  of  Nitrous  Gas  consist  of  43  Azote , 
57  Oxygen. — 100  cub.  inches  weigh  33,92  grains. 
Partly  absorbed  by  Water — -effects  on  animals — 
and  on  combustible  substances — decomposed  by 
the  Electric  Spark — also  by  Sulphurets  and  some 
of  the  Metals — means  of  procuring — test  of  its 
purity — reproduces  Nitric  Acid  by  the  addition, 
and  furnishes  pure  Azote  by  the  subtraction  of 
Oxygen. — 100  parts  of  dry  Nitric  Acid  said  to 
consist  of  68,06  Nitrous  Gas  and  31,94  Oxygen— 
or  about  29,5  Azote  and  70,5  Oxygen. — Nitric 
Acid  Gas  rapidly  combines  with  Water  and 
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forms  liquid  Nitric  Acid.— 100  parts  spec.  gray. 
1^5  consist  of  91,55  Acid  and  8,45  TFflfer. 

Obtained  from  the  decomposition  of  Nitrate 
of  Potash  by  Sulphuric  Acid,  or  by  Sulphate  of 
Iron. 

Purified  by  re-distilling  it  from  a  fresh  por¬ 
tion  of  Nitre,  or  by  the  addition  of  Nitrate  of 
Silver  and  of  Baryt . 

In  its  common  form,  of  a  yellowish  or  orange 
colour  :  when  pure,  altogether  colourless. 

More  volatile  and  less  ponderous  than  Sulphu¬ 
ric  Acid— its  Acidity  equally  intense— attracts 
/-■■Moisture  also  from  the  atmosphere.  (Acidum 
Nitrosum  dilutum  P.  L. )  Aqua-fortis. 

Destructive*  more  immediately  than  the  Sul- 
u-  plmric  Acid *  of  the  life  and  texture  of  bodies  to 

'  which  it  is  applied. 

On  mixture  with  that  Acid  communicates  to 

it  the  property  of  dissolving  silver:  Aqua  lle- 
ginee. 

Experiments  of  Cavendish  and  Milner  on 
Nitric  Acid — its  spontaneous  production  by  pro¬ 
cesses  of  nature. 

Nitric  Acid  dissolves  all  the  Earthy  Bodies 
except  Silica. 

In  its  action  on  the  Metallic  Bodies,  it  is  de¬ 
composed  to  a  greater  or  less  degree  according 
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to  their  capability  of  uniting*  with  a  larger  or 
smaller  proportion  of  its  Oxygen. 

Similar  effects  produced  on  it  by  Charcoal , 
Phosphorus ,  Sulphur ,  and  most  other  combusti¬ 
ble  substances;  as  also  by  exposure  either  to 
Light  or  Heat. 

Hence  the  difference,  if  any,  between  Nitrous 
and  Nitric  Acid,  and  the  formation  of  Nitrous 
Gas,  and  Gaseous  Oxyel  of  Azote. 

In  some  instances,  the  reciprocal  action  such 
as  to  occasion  immediate  inflammation,  as  on 
mixture  with  Essential  Oils. 

Combined  with  Alkalies  it  forms, 

1st.  'Nitrate  of  Potash  ( Potassce  Nitras  P.L.  ) 
Obtained  in  the  East  Indies  and  other  countries, 
by  the  elixation  of  certain  soils,  in  which  it  is 
either  spontaneously  and  repeatedly  produced  by 
their  exposure  to  Air  and  Light,  or  formed 
upon  the  addition  of  Potash. — Those  soils  more 
especially  productive  which  abound  in  vegetable 
and  animal  matter  that  has  run  into  a  state  of 
putrefaction.— -Freed  from  extraneous  saline 
matter  by  repeated  crystallization.— Form  of  its 
crystals  prismatic. — -Taste,  cold,  saline,  penetrat¬ 
ing. —  Much  more  soluble  in  hot  than  in  cold 
water. — Th  a  moderate  heat  it  undergoes  watery 
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fusion  (Salprunellce). — An  increase  of  the  heat 

A 

produces  a  decomposition  of  its  Acid,  the  Alkali 
remaining  unchanged. — May  be  more  rapidly 
decomposed  by  the  addition  of  Charcoal;  hence 
the  preparation  of  Gun-powder. — •When  decom¬ 
posed  in  the  moist  way,  by  treatment  with  the 
Sulphuric ,  furnishes  Nitric  Acid.  —  ]  00  parts 
dried  at  70  Farenh.  consist  of  44  of  Nitric  Acid, 
51.8  of  Potash,  and  4.2  of  Water. — Used  exten¬ 
sively  in  Glass-making,  Metallurgy ,  preparation 

of  Gun-powder,  and  for  dietetic  and  medical  pur¬ 
poses. 

2d.  Nitrate  of  Soda,  called  formerly  cubical 
or  quadrangular  Nitre.  In  most  of  its  properties 
resembles  the  former. 

dd.  Nitrate  of  Ammonia ;  obtained  by  slow 
evaporation,  from  the  combination  of  Nitric  Acid 
and  Ammonia. — Form,  crystalline.—- Taste,  cool, 

litter,  urinous. — Deliquescent. — Easily  fusible. _ _ 

Under  cautious  distillation,  yields  Gaseous  Oxyd 
of  Azote,  'Nitrous  Gas,  and  Wafer ;  but  deto¬ 
nates  when  suddenly  heated. 

The  Order  of  Attraction,  of  this  acid,  the  same' 
as  that  of  the  Sulphuric. 

Chief  uses,  in  Dying,  Etching,  and  Assaying; 
and  sometimes  employed  in  Medicine. 
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Of  Muriatic  Acid. 

Obtained  by  decomposing  Muriate  of  Soda, 
by  means  similar  to  those  employed  in  the  pre¬ 
paration  of  the  Nitric  Acid. 

Its  purest  form  Gaseous . 

In  this  state  heavier  than  Atmospherical  Air  ; 
100  cubic  inches  at  mean  pressure  and  tempera¬ 
ture,  weighing  39  grains  ;  of  a  pungent  odour  ; 
irrespirable  ;  destructive  to  Flame,  imparting  to 
it  under  extinction  a  bright  green  colour ;  in¬ 
flames  the  skin  without  discolouring  or  corrod¬ 
ing  it.  ' 

Formerly  supposed  to  consist  of  an  unknown 
radical  intimately  combined  with  Oxygen.  Late 
researches  of  Professor  Davy,  by  which  this 
doctrine  is  controverted. 

When  dry  has  no  action  on  the  Metals,  nor 
on  any  other  of  the  Combustible  Substances. 

Exposed  to  a  moist  atmosphere  it  becomes 
cloudy — Is  readily  absorbed  both  by  Water  and 
Ice,  the  latter  of  which  it  liquefies :  in  either 
case  it  occasions  an  increase  of  Temperature  and 
augmentation  of  Bulk,  communicating  to  the 
water  the  general  properties  of  an  Acid  ( Acidam 
Muriaticum  P.  L. ) 
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Muriatic  Acid  dissolves  also  some  of  the  Me¬ 
tals ,  as  Zinc  and  Iron,  with  the  production  of 
Hydrogen  Gas  ;  and  shews  a  superiority  of  at¬ 
traction  for  most  of  the  Metallic  Oxyds. 

In  its  liquid  and  more  common  form  it  readily 
dissolves  and  unites  with  all  the  Alkalies  and 
most  of  the  Earths. — Its  combinations  with  the 
former  are, 

’  fc  1  st.  Muriate  qf'Potash,  formerly  called  Salt 
■,  of  Silvias ;  a  salt  but  little  us$d. 

„2d Muriate  of  Soda  (Common  Salt)-;  obtained  ..  *  * 
by  evaporation  from  Sea  Water,  or  the  water  of 

/ 

salt  Springs,  or  the  solution  of  Rock  Salt,  which 
is  found  in  several  parts  of  the  world  in  immense 
quantities. — Form  of  its  crystals  cubical. — Taste, 
agreeably  saline.— Equally  soluble  in  cold  Water 
as  in  hot ;  soluble  also  in  Alcohol. — Crystals 
burst  or  decrepitate  on  sudden  exposure  to  II cat. 

Melt  in  a  red  heat  without  decomposition.  May¬ 
be  converted  into  vapour  by  being  intensely" 

heated. — Promote  the  fusion  of  many  of  the 

* 

earthy  and  metallic  bodies. — Maybe  decomposed 
in  the  moist  way  by  Sulphuric  and  Nitric  Acids  ; 
and  in  the  dry  way,  by  the  Phosphoric,  Boracic, 
and  Arsenic.  May  also  be  decomposed  by  Oxyd 
of  Lead ;  hence  the  preparation  of  Turner’s 
Patent  Yellow.— 100  parts  Mur.  of  Soda  dried 


% 
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at,  a  red  beat,  consist  of  46  Mur.  Acid,  and  54 
Soda.  New  views  of  Professor  Davy  on  the 
constitution  of  this  Salt—  Other  methods  of  pro¬ 
curing  Soda  from  if— Of  extensive  application 
in  Agriculture,  Glass-making,  Glazing,  Metal - 

lurgy,  Soap-making,  Diet,  Pharmaceutic  Che¬ 
mistry,  &c. 


od.  Muriate  of  Ammonia,  (Ammonias  . Mur i. as. 
P,  L.);  found  native  in  the  neighbourhood  of 
Volcanos  ;  prepared  also,  in  large  quantities,  in 
the  dry  way,  by  double  chemical  affinity  from 
a  mixture  of  Sulphate  of  Ammonia  and  Muriate 
of  Soda. — Form,  concrete. — Taste,  penetrating, 
acrid,  urinous. — Soluble  both  in  Water  and 
Alcohol. — -Crystallizes  under  evaporation  into 
small  quadrangular  Prisms. — Yields  its  basis 
readily  to  both  the  fixed  alkalies,  and  to  lime: — > 
is  also  partially  decomposed  by  sublimation  with 
oxyd  of  iron.  ( Ferrum  Ammoniatum  P.  L. ) — . 
Of  extensive  application  in  Dying,  Tinning,  Sol- 
dsring,  & c.  Used  also  frequently  in  Medicine. 

The  chemical  affinity  of  the  common  form  of 
the  Muriatic  Acid  in  most  instances  weaker  than 
that  of  either  the  Sulphuric  or  Nitric ;  but  the 
order  of  its  attraction  the  same.  ' 

On  mixture,  either  in  the  liquid  qt  gaseous 
state,  with  Nitric  Acid,  occasions  in  it  a  partial 
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^/../decomposition,  and  acquires  new  properties: 
«  ’  Aqua  Regia. 
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An  analogous  change  found  to  be  produced 
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on  it  by  distillation  from  certain  of  the  Metallic 
Oxyds,  more  especially  from  that  of  Manganese  : 
hence  the  preparation  of  Oxy -muriatic ,  or  as  it 
was  at  first  called,  Dcplilogisticated  Marine 
Acid. 


""  '"New  views  of  Professor  Davy  on  the  nature 
Jjf^this  Gas — Experiments  tending  to  prove  that 
it  is  a  simple  substance— and  if  so,  the  present 
^✓Apame  improper, 

"■'*  "*ft"flrYhe  sensible  properties  of  this  Gas  distin- 
#*M^guishable  from  those  of  all  the  other  Elastic 
Fluids — -Remarkable  for  its  effects  both  on  Ani- 
mcil  and  Vegetable  Colours —  l  nought  to  possess 
j  the  important  property  of  destroying  putrid  and 
K  >  contagious  Effluvia — Not  so  readily  absorbed  by 

/  Water  as  common  Muriatic  Acid  Gas — Is  mate- 
^  ^riallv  affected  by  exposure  to  Light,  is -readily 
L-jj/^acted  upon  by  most  of  the  Metallic  Bodies ,  and, 
in  several  instances,  produces  appearances  like 
actu al  Inflammation . 

J  J/*  >t,« 

^^j^AIuch  heavier  than  Atmospheric  Air.- 

^  <^'cub.  inches  weighing  74,5  grs. 

CA/a 

"  <£  a. 
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Ideas  of  Scheele  on  the  constitution  of  this 
singular  substance — Of  Berthollet  and  the 
French  Chemists — Of  Dr.  Henry — Important 
discoveries  of  Professor  Davy;  reasons  which 


induced  him  to  doubt  the  existence  of  Oxygen  in 


it — Curious  effects  on  Phosphorus — Highly  ne¬ 
gative  with  respect  to  Electrical  energy — Means 
of  procuring. — Singular  compound  of  this  Gas 

and  Oxygen. 


Its  combinations  with  salifiable  bases  (hitherto 


called  Oxy -muriates )  afford  Oxygen  Gas  when 
heated  ;  triturated  with  combustible  substances, 
they  inflame  and  frequently  detonate.  The  most 
important  of  these  is,  Oxy -muriate  of  Potash, 
obtained  by  cautiously  evaporating  and  cool¬ 
ing  a  solution  of  Potash,  saturated  with  Oxy- 
muriatic  Acid.  It  crystallizes  into  flat  hexhedral 
prisms  or  plates,  of  a  pearly  lustre  :  Taste  faintly 
saline:  moderately  soluble  in  Water:  on  expo¬ 
sure  to  heat  readily  undergoes  watery  fusion, 
and,  like  Nitrate  of  Potash,  yields  great  abun¬ 
dance  of  Oxygen  Gas,  but  of  more  than  ordinary 
purity. — Much  more  remarkable  than  Nitrate  of 
Potash,  for  its  power  of  detonating  on  mixture 
with  several  of  the  combustible  bodies,  as  Char¬ 
coal,  Sulphur ,  and  Phosphorus ;  more  especially 
the  latter. 
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Experiments  on  the  constitution  of  this  Acid. 
*—100  parts  by  weight  consist  of  28,60  Carbon , 
71,40  Oxygen . 

Charcoal ,  not  an  Oxyd  of  Diamond  as  errone¬ 
ously  supposed. — Carbon  can  exist  in  two  dis¬ 
tinct  states  of  Oxydation.— Gaseous  Oxyd  of 
Carbon. 

Pi  •ocured  by  exposing  the  Oxyds  of  Metals 
and  Charcoal,  or  a  mixture  of  powdered  Marble 
and  filings  of  Zinc  to  a  red  heat. 

Formerly  considered  as  Hydrogen  Gas  hold¬ 
ing  Carbon  in  solution,  and  called  by  Priestly 
Heavy  Inflammable  Air,  but  proved  by  Cruick- 
shank  to  be  a  distinct  species,  having  Carbon  for 
its  basis  combined  with  a  limited  proportion  oi 
Oxygen,  inferior  to  that  which  constitutes  Car¬ 
bonic  Acid. — 100  cubical  inches,  middle  tem¬ 
perature  and  pressure,  weigh  about  20  grs. — 
It  is  inflammable,  and  burns  with  a  lambent 
blue  flame,  but  does  not  explode  with  common 
air.  And  by  combustion  is  converted  into  Car¬ 
bonic  Acid. 

This  acid,  like  others,  is  disposed  to  combine 
with  salifiable  bases.  With  Alkalies  it  forms, 
1st.  Carbonate  of  Potash  (Potasses  sub-carbonas 
p  L.)  usually  obtained  from  the  ashes  of  vege¬ 
tables,  by  lixiviating  them  in  water,  decanting 
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and  evaporating  to  dryness.— Form,,  powdery . — * 
Taste,  urinous.—* Colour,  pearly -white .—-Delique¬ 
scent  in  a  moist  atmosphere  ( Liquor  Potassee 
sub-carbonatis  P.  L.)  May  then  be  crystallized 
after  cautious  evaporation' — May  be  decomposed 
in  the  moist  way  by  most  of  the  other  Acids ,  or 
by  Lime  ;  and  in  the  dry  way,  by  the  simple  ap¬ 
plication  of  Heat.— Uses  various,  as  in  Glass- 
making ,  Bleaching ,  Metallurgy ,  Medicine ,  <kc. 

2d.  Carbonate  of  Soda ,  ( Sodas  sub-carbonas  P. 
L.J  found  native  in  Egypt ,  the  island  of  Tenerife , 
and  elsewhere  ;  obtained  also  from  the  ashes  of 
certain  marine  plants,  by  elixation,  evaporation, 
and  crystallization. — Form  of  its  crystals,  octa he- 
dral.— Effloresces  on  exposure  to  Air.— Its  other 
properties  and  uses  nearly  similar  to  those  of 
Carbonate  of  Potash. 

3d.  Carbonate  of  Ammonia  ( Ammo  nice  Car - 
bonus  P.  L. ) ;  obtained  by  distillation  from  most 
animal,  and  some  vegetable  and  mineral  sub¬ 
stances:  or  from  the  decomposition  of  Muriate 
of  Ammonia  by  Carbonate  of  Potash ,  or  by  Lime . 
—Form,  concrete. — Smell, pungent. — -Taste,  urin - 
ous. — Very  soluble  in  Water  (  Liquor  Ammonia 
Carbonatis  P.  L. )  Soluble  also  in  Spirit  ( Spiritus 
Ammoniac  P.  L.)  With  unctuous  substances 
forms  an  imperfect  Soap  ( Linirnentum  Ammo ? 


\ 
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nix  P.  L. ).  Like  all  the  foregoing  compounds, 
may  be  decomposed  by  Potash,  Soda,  Barytes,  or 
Lime. 

Carbonic  Acid  now  universally  considered  as 
consisting  of  Carbon  rendered  acid  by  Oxygen; 
for  which  it  has  a  stronger  affinity  than  any 
other  acidifiable  base. 

Inferior  to  most  of  the  Acids  in  its  Attraction 
for  other  bodies. 

Order  of  attraction,  Barytes,  Strontian,  Lime , 
Potash,  Soda,  Magnesia,  Ammonia,  Alumine ; 
Metallic  Oxycls,  Water,  Alcohol.  Uses  chiefly 
medical. 

Of  Fluoric  Acid. 

Obtained  by  decomposing  Fluate  of  Lime  by 
means  of  the  Sulphuric  Acid. 

Form  gaseous , 

Heavier  than  atmospherical  air,  Caustic. — - 
Kills  animals  immersed  in  it. 

Unites  readily  with  Water,  and  renders  it  in¬ 
tensely  sour. 

In  union  with  the  Alkalies,  forms  compounds 

M 

of  a  gelatinous  consistence. 

Possesses  the  remarkable  property  of  dissolv¬ 
ing  and  volatilizing  Silica. 
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Dissolves  Zinc,  Iron,  and  Copper ;  the  other 
metals  not  acted  on,  unless  in  the  state  of  Oxycls. 

Decomposed  by  Professor  Davy  by  means  of 
P  otassium . 

Order  of  attraction.  Lime ,  Barytes ,  Strontian, 
Magnesia,  Potash ,  Ammonia,  Alumine , 

Metallic  Oxycls ,  Water ,  Alcohol 
Use— Etching  on  Glass . 
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Called  formerly  Sedative  Salt . 

Form,  concrete ,  sea/?/. — Semi-transparent  and 
of  a  pearly  lustre ,  and  saline  acid  taste . 

Sparingly  soluble  in  JFater ;  more  so  in  ^Z- 
cohol,  to  the  flame  of  which  it  communicates  a 
greenish  tinge. 

hen  united  with  Water  easily  sublimed. 

Fusible  without  addition  into  a  transparent 
Glass. 

Decomposed  by  w/to'c  Electricity ,  but  more 
completely  by  Potassium — Experiments  of  Davy 

on  this  subject— Conjectures  that  the  basis  is 
metallic. 
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By  combination  with  Soda,  produces  Borate 
of  Soda  ( Soda;  Boras.  P.  L.)  ;  obtained,  in  an 
impure  form,  from  the  spontaneous  evaporation 
of  the  water  of  certain  lakes  in  the  kingdom  of 
Thibet ;  said  also  to  be  found  in  those  of  South 
America. — Purified  by  subsequent  solution,  boil¬ 
ing,  and  crystallization. — Form  of  its  crystals, 
•prismatic. — 100  parts  consist  of  about  34  Acid, 

19  Soda,  47  Water. — Taste,  styptic.- — Readily 
soluble  in  hot  Water. — Changes  vegetable  blue 
colours  to  green. — When  heated,  parts  with  its 
water  of  crystallization,  and  melts  into  a  trans¬ 
parent  Glass,  which  effloresces  on  exposure,  and 
may  be  again  dissolved  in  water.  -  Serves  as  a 
flux  for  ail  the  Earths  and  most  ot  the  Metallic 
Oxyds. — May  be  decomposed  in  the  moist  way, 
by  the  Sulphuric,  and  several  other  acids;  in  the 
dry  way,  by  the  Phosphoric  only'. — Employed 
chiefly  in  Metallurgy ,  and  Glass-making. 

This  Acid  is  found  in  solution  in  the  water  of 
certain  lakes  in  Tuscany  ;  or  obtained  artificially 
by  decomposing  Borate  of  Soda  by  Sulphuric, 
Nitric,  or  Muriatic  Acid ;  or  by  subliming  it 
with  Sulphate  of  Iron. 

Order  of  attraction,  Lime,  Barytes,  Strontian,  - 
Magnesia,  Potash,  Soda,  Ammonia,  Alumine,  Me¬ 
tallic.  Oxyds,  Water,  Alcohol. 
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Of  Acetic  Acid. 

Procured  from  a  number  of  substances  capa¬ 
ble  of  undergoing’  the  vinous  fermentation — Is 
largely  diluted  with  Water  in  common  Vinegar , 
and  may  be  obtained  from  it  by  cautious  distilla¬ 
tion — Procured  also  by  distilling  Wood — -When 
pure,  without  colour,  and  in  taste  moderately 
acid — May  be  concentrated  by  freezing — But 
most  perfectly  by  combining  it  with  a  salifiable 
base  and  subjecting  the  compound  to  distillation 
— As  Verdigris ,  or  Acetate  of  Potash  and  Sul¬ 
phuric  Acid — Other  methods— Sometimes  called 
Radical  Vinegar — Aery  acrid — Inflames  the  skin 
— Slightly  inflammable — Thought  to  consist  of 
50  Oxygen ,  14  Hydrogen,  36  Carbon — Aromatic 
Essence  of  Vinegar  combined  with  Potash  pro¬ 
duces  Acetate  of  Potash  (  Potasses  Acelas  P.  1,  J  ; 
prepared  by  saturating  Potash  with  distilled  Vi¬ 
negar,  evaporating  to  dryness,  melting  the  re¬ 
maining  mass,  dissolving  it  in  water,  Altering  and 

evaporating  a  second  time.— Form,  fiakey. _ 

Colour,  white. — Taste,  pungent '.—Deliquescent . _ . 

Easily  soluble  both  in  Water  and  Alcohol. _ Its 

acid  decomposed  in  distillation.— Yields  Acetic 
Acid  on  the  addition  of  the  Sulphuric. — Used  in 
.WdOlicine  as\a-  Diuretic. 
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With  Ammonia  it  produces,  Acetate  of  Am¬ 
monia  ( Liquor  Ammoniac  Acetatis  P.  L. ) ;  pre¬ 
pared  by  saturating  distilled  Acetic  Acid  with 
Ammonia.  ■ —  Form,  liquid.  —  Taste,  urinous. — 
Employed  as  a  diaphoretic  ;  sometimes  also  used 

externally  as  a  discutient. 

%/ 

Order  of  attraction.  Barytes,  Potash ,  Soda , 
Strontian,  Lime,  Ammonia,  Magnesia,  Metallic 


Oxyds,  Water,  Alcohol 


Obtained  from  Acidulous  Tartrate  of  Potash  by 

* 

means  of  Lime,  or  Carbonate  of  Lime,  and  the 
subsequent  addition  of  Sulphuric  Acid.  May 
also  be  prepared  by  the  Sulphuric  Acid  alone. 

Crystallizes  in  small  transparent  scales  or 
needles.  Not  altered  by  exposure  to  Air. 
Readily  soluble  in  Water,  and  of  an  agreeably 
acid  taste. 

Easily  decomposed  by  Heat. 

Yields  Oxalic  Acid  by  treatment  with  the 
Hitric,  and  Ayeiic  by  digestion  with  Water  and 
Alcohol. 

Its  more  important  saline  compounds  are,  - 
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1st.  Acidulous  Tartrate  of  Potash ,  prepared 
from  crude  Tartar  ( the  spontaneous  deposit  from 
new  wine)  by  solution  and  evaporation  (Po- 
tasscc  super  tartras  P .  L. ),  or  by  crystallization 
under  cooling. — Fo;  m  crystalline.— Taste  agree* 
ably  acid. — Of  little  solubility  in  Water.— De¬ 
composed  by  the  application  of  Heat ;  its  chief 
products,  an  Acid  liquor ,  and  Carbonate  of  Potash, 
which  has  therefore  been  called  Salt  of  Tartar.— 
Of  various  application  in  the  arts,  as  in  Tinning? 
Dying ,  Hat-making ;  employed  also  extensively 
in  Medicine . 

2d.  Tartrate  of  Potash  ( Potassce  Tartras 
P.  L. )  ;  prepared  from  the  solution  of  the  for¬ 
mer,  either  by  precipitate  g  its  excess  of  acid  by 
means  of  Chalk ,  or  by  saturating  it  with  addi¬ 
tional  Potash — Form,  crystalline.— Taste?  saltish- 
bitter.— Attracts  moisture  from  the  atmosphere; 
also  very  soluble  in  water;  hence  its  former 
name  Soluble  Tartar. — Decomposed  by  heat; 
nearly  in  the  same  way  as  the  Acidulous  Tartrate 
of  Potash. — Employed  only  in  medicine,  as  a 
mild  Cathartic. 

3d.  Tartrate  of  Potash  and  Soda  (  Soda  Tar - 
tarizata  P.  L. ) ;  obtained,  by  evaporation  and 
crystallization,  from  the  union  of  Soda  with 
Acidulous  Tartrate  of  Potash. — Form  of  its  crys- 
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tals,  prismatic. — -Taste,  bitterish  saline. — In  most 
ot  its  properties,  and  in  its  application,  anala- 
gous  to  the  Tartrate  of  Potash. 

Order  of  attraction  of  Tartarous  Acid,  Lime , 
Barytes,  Strontian,  Magnesia,  Potash,  Soda,  Am¬ 
monia,  Alumine,  Metallic  Oxyds,  Water,  Alcohol. 

Use  confined  to  Medicine. 


Of  Oxalic  Acid. 

i  l  &|  V*V  £***-.*>>  •*  -V*  t 

So  called  from  being  contained  in  the  Oxalis 
Acelosella,  or  Wood  Sorrel, 

Obtained  from  Sugar ,  Malt,  Galls,  and  vari¬ 
ous  other  substances,  as  well  animal  as  veseta- 

© 

hie,  by  treating  them  with  Nitric  Add. 

Form,  concrete.  Crystallizes  in  transparent 
quadrangular  Needles.  Taste,  very  Acid. 

Readily  soluble  in  Water:  soluble  also,  and 
without  decomposition,  in  the  Sulphuric  and 
other  Acids,  Spirit  of  Wine,  JElher,  essential  and 
expressed  Oils. 

Easily  decomposed  under  the  application  of 
the  higher  degrees  of  Heat. 

Forms  peculiar  compounds  with  the  Alkalies, 
with  most  of  the  Earths,  and  with  several  of  the 
Metallic  Oxyds. 
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which  takes  place,  and  subsequent  Caystalliza- 
tion. 

Forms  small  granular  or  needle-like  Crystals , 
of  a  sour  but  not  astringent  Taste. 

More  soluble  in  Spirit  than  in  Water. 

Burns  in  the  open  fire,  leaving  behind  a  hard 
insoluble  Charcoal. 

In  close  vessels,  yields  an  acid  Liquor  and  a 
whitish  saline  Sublimate. 

A  similar  salt  procurable  from  Galls,  by  sim¬ 
ple  Distillation ;  this  also. called  Gallic  Acid. 

Remarkable  for  the  property  of  producing  a 
black  colour  with  Iron  and  its  saline  compounds  ; 
hence  the  formation  of  Ink. 

Hydro-carbon  the  basis  of  bolh  these  forms  of 
Gallic  Acid,  but  united  with  different  portions  of 
Oxygen. 


Of  Phosphoric  Acid. 

sources  of  this  acid  various.  Usually  pro¬ 
cured  from  common  Phosphorus,  by  deflagra¬ 
tion  ;  or  by  slow  combustion,  under  long  expo¬ 
sure  to  Air ;  or  by  treatment  with  the  Nitric 
Acid. 
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Differs  in  its  sensible  properties  according  to 
the  degree  of  Oxygenation  :  hence  distinguished 

t 

into  Phosphoreous  and  Phosphoric  Acid. — In  the 
latter  form,  generally  liquid;  but  by  evapo¬ 
ration  and  cooling,  crystaliizable  into  quadran¬ 
gular  Prisms . 

Taste,  intensely  acid,  but  not  corrosive.  Spe¬ 
cific  gravity  2.  687. 

Has  a  strong  attraction  for  Moisture. 

Under  the  application  of  the  higher  degrees 
of  Heat,  fuses  into  a  transparent  Glass,  capable 
of  re-assuming  its  acicl  properties  by  long  expo¬ 
sure  to  Air  or  maceration  in  Water. 

With  the  Alkalies,  Earths,  and  Metals,  forms 
particular  compounds,  the  chief  of  which  is. 
Phosphate  of  Soda  (Soda  Phosphorala  P.  Edin. ) ; 

l  , 

obtained  by  uniting  Phosphoric  Acid  and  Soda  to 
the  point  of  saturation,  evaporating,  and  cool¬ 
ing.  Form  crystalline. — Taste  not  unpleasantly 
saline. — Efflorescent . — Dissolves  readily  in  Wa¬ 
ter. — -Forms  a  triple  salt  with  Ammonia  (Sal 
Microcosmicus ).  ■ — Lately  introduced  as  a  ca¬ 
thartic. 

May,  like  most  of  the  other  acids,  be  parti¬ 
ally  or  totally  decomposed,  by  treatment  with 
different  inflammable  substances. 
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In  distillation  with  Charcoal ,  re-produces  Phos¬ 
phorus  ;  tliis  therefore  considered  as  its  Radical. 

Order  of  attraction.  Barytes,  Strontian,  Lime, 
Potash,  Soda,  Ammonia,  Magnesia,  Alumine, 
Metallic  Oxycls,  Water,  Alcohol. 

Of  Prus  sic  Acid. 

Obtained  from  Prussiate  of  Iron  ( Prussian 
Bine),  by  boiling  it  in  a  solution  of  Potash,  add¬ 
ing-  Sulphuric  Acid  to  the  liquor  vvhen  filtered, 
and  submitting-  it  to  distillation  ;  or  by  distilling 
a  mixture  of  Prussiate  of  Potash  and  diluted 
Sulphuric  Acid,  and  re  distilling  the  product 
from  Carbonate  of  Lime. 

Form,  gaseous. 

Unites  readily  with  Wafer. 

Combines  with  Alkalies,  Earths,  and  Metallic 
Oxycls ,  hut  these  compounds  easily  decomposed 
by  Carbonic  Acid. 

Ferruginous  Prussiates — Their  uses. _ With 

Oxyd  of  Iron  re-produces  Prussian  Blue. 

Consists  of  the  same  elements  as  Carbonate  of 
Ammonia,  but  in  different  proportions. 

Oicri  ot  attraction.  Barytes,  Strontian,  Pot¬ 
ash,  Soda,  Lime,  Magnesia,  Ammonia,  Metallic 
Oxyds,  Water,  Alcohol. 
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OF  EARTHS. 


Though  comparatively  few  in  number,  met 
with  under  an  infinite  diversity  of  appearance, 
and  in  such  abundance  as  to  constitute  the  basis 
of  the  more  solid  parts  of  the  globe. 

Seldom  it  ever  found  free  from  foreign  admix¬ 
ture  :  when  purified  artificially,  distinguished 
by  their  want  of  Tenacity,  Fixity,  sparing  solu¬ 
bility  in  Water,  Insipidity,  want  of  Odour,  in¬ 
capacity  of  communicating  a  tinge  to  Glass,  and 
their  specific  gravity  not  exceeding  that  of  Wa¬ 
ter  more  than  in  the  proportion  of  five  to  one. 

These  characters  possessed  more  perfectly  by 
some  of  the  earths  than  by  others  :  hence  their 
distinction  into  saline  and  insipid. 

All  the  earths  soluble  in  one  or  other  of  the 
Acids  :  cannot  however  be  precipitated  from 
their  solutions,  like  the  Metals,  by  Prussiate  of 
Potash  or  of  Lime. 

Infusible  even  by  the  most  intense  degrees  of 
heat,  unless  in  a  state  of  mixture  ;  viz.  with  each 

other,  with  Alkalies  or  other  Salts,  or  with  Me¬ 
tallic  Oxyds. 
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The  earths  at  present  known  are.  Barytes, 
Strontian ,  Lime,  Magnesia,  Alumina,  Silica,  Zir • 
coma,  or  Jargon  Earth,  Glucina,  and  Yttria. 

Of  these  Lime,  Alumina,  Silica,  and  Magne¬ 
sia,  by'far  the  most  abundant  and  useful. 


Of  Barytes ,  or  Ponderous  Earth . 

Found  in  combination,  1st.  with  Carbonic 
Acid,  Carbonate  of  Baryt ;  2d.  with  Sulphuric 
Acid  ( Sulphate  of  Barytes,  Baroselenile ; )  or  3d. 
with  Sulphuric  Acid,  Silex,  Sulphate  of  Alu¬ 
mina,  Sulphate  of  Lime,  and  Petroleum,  ( Liver 
Stone. ) 

Obtained  in  a  caustic  or  separate  state,  by  ex¬ 
posing  a  mixture  of  Carbonate  of  Barytes  and 
Charcoal,  or  Nitrate  of  Barytes,  to  a  strong 
heat. 

Colour  greyish. — Taste  caustic,  poisonous. 

Discovered  by  Davy  to  be  a  Metallic  peroxide. 

-—Barium M cans  of  obtaining,  and  proper¬ 
ties. 

Slakes  like  Lime  on  exposure  to  air,  and  im¬ 
bibes  water  with  avidity,  forming  with  it  a  pow¬ 
erful  cement. 
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Soluble  in  about  20  times  its  weight  of  cold* 
and  in  less  than  twice  its  weight  of  boiling  wa- 
ter  ( Barytic  Water,)  from  which  in  cooling  it 
crystallizes  in  transparent  prisms. 

Imparts  a  lemon  colour  to  the  flame  of  Al¬ 
cohol. 

Unites  with  the  Sulphuric  Acid  into  a  com¬ 
pound  requiring  for  its  solution  40^000  times  its 
weight  of  Water . 

With  the  Nitric  and  Muriatic  Acids ,  forms 
crystallizable  salts. 

Unites  with  Sulphur  into  a  species  of  Hepar 
( Sulphur et  of  Barytes.) 

Order  of  attraction  in  the  moist  way.  Sul¬ 
phuric  Acid,  Oxalic,  Succinic,  Fluoric,  Phos¬ 
phoric,  Saccho-lactic,  Nitric,  Muriatic,  Citric, 
Tartaric,  Arsenic,  Lactic,  Benzoic,  Acetic,  Bora- 
cic.  Sulphureous,  Carbonic,  and  Prussic  ;  Sulphur, 
Phosphorous  Water,  Unctuous  Oils ;  in  the  dry 
way.  Phosphoric,  Boracic,  Arsenic,  Sulphuric, 
Succinic,  Fluoric ,  Nitric,  Muriatic,  8$c. ;  Potash, 
Soda,  Sulphur,  Oxyd  of  Lead. 

The  Carbonate  of  Baryt  and  other  forms  of 
this  earth,  remarkable  for  their  violent  effects, 
when  exhibited  internally. 

Used  principally  as  a  test  for  ascertaining  the 
presence  of  Sulphuric  Acid. 
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Of  Stronticin. 

Found  either  in  combination,  with  carbonic 
acid,  Strontianite ;  or  with  sulphuric  acid,  Sul* 
pliate  qf  Stronticin. 

Best  obtained  in  a  separate  or  pure  state  from 
Carbonate  or  Witrate  ot  Strontian,  by  exposing 
them  to  a  strong  heat,  as  in  the  preparation  of 
Baryt,  to  which  it  is  analagous  in  many  of  its 
properties. 

Discovered  by  Davy  to  be  a  Metallic.  Peroxide 

St? ontiutn.  Strontian  nearly  resembles  Ba¬ 
rytes— So\ub\e  in  J60  parts  cold  water,  in  less 
of  hot  water — The  solution  on  being  evaporated 
affords  crystals  of  pure  Strontian. 

Remarkable  for  the  brilliancy  of  the  flame 
winch  it  exhibits  when  treated  on  charcoal  by 
the  blow  pipe ,  also  lor  the  red  colour  which  it 
imparts  to  the  flame  of  Alcohol. 

,The  0lder  of  its  attraction  nearly  the  same 
with  that  of  Baryt,  though  inferior  to  it  in 

degree. 

Of  Lime  or  Calcareous  Earth. 

Found  abundantly  in  different  parts  of  the 
world,  combined  with  Carbonic  Acid  in  the  forms 
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of  Chalk,  Limestone  and  Marble — also  in  the 
hones  and  horns  of  animals,  and  the  shells  of  fishes 
and  the  eggs  of  birds — Prepared  for  various 
purposes  from  Carbonate  of  Lime,  by  the  conti¬ 
nued  application  of  a  strong  heat. 

Form  concrete  or  powdery.  Taste  hot,  pun¬ 
gent,  caustic.-—  According  to  Davy,  is  a  metallic 
peroxide. 

Soluble  in  about  500  times  its  weight  of  wa¬ 
ter  ( Liquor  Calcis  P.  L.)  Changes  vegetable 
blue  colours  to  green. 

On  being  suddenly  moistened,  emits  both  Heat 
and  Light,  losing  at  the  same  time  its  attraction 
of  cohesion.  Slaked  Lime.  The  same  takes  place 
spontaneously  on  exposure  to  Air.  On  further 
exposure  attracts  Carbonic  Acid  from  the  Atmo¬ 
sphere. 

Though  infusible  per  se,  promotes  very  pow¬ 
erfully  the  fusion  of  most  of  the  other  earthy 
Bodies :  hence  its  use  in  working  metallic  ores, 
more  especially  those  of  Iron. 

Melts  with  Borax  and  Microcosmic  Salt,  with¬ 
out  effervescence.  Melts  also  with  Oxyd  of 
■  Lead. 

Use  of'  Lime  as  a  cement — composition  of 
mortar — substances  which  give  it  the  property  of 
resisting  the  action  of  water— importance  of 


methods  of  analysing  Lime 


Lime  as  a  manure 
Stones . 

Sulphate  of  Lime ,  called  also  Gypsum  or  Se- 
lenite,  soluble  in  about  500  parts  of  water,  but  in 
less  if  the  water  contain  an  excess  of  acid—when 
heated  to  redness  falls  into  a  soft  white  powder. 

Plaster  of  Paris— it s  uses. 

With  Nitric  and  Muriatic  Acids  forms  deli¬ 
quescent  Salts . 

Phosphate  of  Lime  obained  from  burnt  bones,, 
sometimes  found  native,  as  in  Apatite . 

Finale  of  Lime  found  in  Derbyshire,  Cornwall, 
and  various  parts  of  the  world- — When  heated 
phosphorescent — With  Sulphur  forms  a  calcare¬ 
ous  Hepar;  with  Phosphorus  a  liver-coloured 
compound,  which  yields  Phosphureted  Hydrogen 
Gas  on  the  affusion  of  water  ;  with  unctuous 
substances ,  peculiar  Soaps. 

Order  of  attraction  in  the  moist  way.  Oxalic 
Acid ,  Sulphuric ,  Tartaric ,  Succinic ,  Phosphoric , 
Saccho -lactic,  Nitric ,  Muriatic ,  Fluoric,  Arsenic , 
Lactic,  Citric ,  Benzoic,  Acetic,  Boracic,  Sulphure¬ 
ous,  Carbonic ,  and  Prussic,  Sulphur ,  Phospho¬ 
rous,  Unctuous  Oils,  and  Water  ;  in  the  dry  way^ 
Phosphoric,  Boracic,  Arsenic,  Sulphuric ,  Suc¬ 
cinic,  Nitric,  Muriatic ,  Fluoric,  Lactic,  Ben- 
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yjt- 


zoic,  and  Acetic  Acid ;  Potash ,  Sulphur,  Oxyd  of 
Lead. 

Used  in  Dying,  Bleaching,  Tanning,  Sugar-  v 
baking,  and  various  other  arts,  besides  Its  applisr 
cation  in  Medicine.  ^ - 

Specimens  of  Stones  in  which  Lime  forms  a 
principal  part.  ■ 
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Supposed  by  Davy  to  be  a  MetjxllicvP  er oxide.  ^  *>,. 
Prepared  from  a  solution  of  Sulpfffite  of  MagS'  ^ 
nesia,  by  the  addition  of  Carboneite  of  'Potash, 
and  subsequent  exposure  of  the  washed  earthy 

,  v' 

precipitate  to  a  strong  and  continued  heat 

{Magnesia  P.  L.)  %  y 


*jfT 

Form  pulverulent  Jh*  € olour  pure  white.  Taste 

F  '  C-  ' 


*» 


-:-lP 


insipid. 

Requires  for  its  sotutf|n 7,900  times  its  weight 
of  water.  Tinges  vegetable  blues  of  a  light 

green.  ,  .. 

Infusible  without  addition,  even  in  the  most 
intense  degrees  of  heat,  by  whicK/'|t^l#i^ely 
contracted  in  its  dimensioiiSfr  bi  melts  into  a 
glass  with  Lime,  Microcosmic  salt ,  or  Borax 9  or 
with  a  mixture  of  alumina  and  silica . 
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Unites  with  all  the  Acids.  With  the  Sulphu¬ 
ric  Add  regenerates  Sulphate  of  Magnesia  ( Mag¬ 
nesias  Sulphas  P.L. )  With  Carbonic  Acid,  Car¬ 
bonate  of  Magnesia  ( Magnesias  Carbonas  P.  L. ) 

May  be  combined,  in  small  proportions,  with 
Sulphur. 

Order  of  attraction  in  the  moist  way.  Oxalic 
Acid,  Phosphoric,  Sulphuric,  Fluoric,  Arsenic,- 
Saccho-lactic,  Succinic,  Nitric,  Muriatic,  Tarta¬ 
ric,  Citric,  Lactic,  Benzoic,  Acetic,  Boracic,  Sul- 

cJL 

phureous,  Carbonic,  and  Prussic,  Sulphur,  Phos¬ 
phorus,  and  Water;  in  the  dry  way.  Phosphoric, 
Boracic,  .Arsenic,  Sulphuric,  Fluoric,  Succinic, 
Nitric,  Muriatic,  Luetic,  Benzoic  and  Acetic 
Acid ;  Potash,  Sulphur ,  Oxyd  of  Lead. 

In  common  use  in  disorders  of  the  Primes 
Ficc  as  an  antacid  and  laxative,  and  in  the  form 
of  steatite  as  an  ingredient  in  the  Manufacture 
of  the  finer  kinds  of  Pottery. 

Specimens  of  Stones  to  which  it  gives  a  dis¬ 
tinguishing  character. 


Qf  Alumina, 

Obtained  in  its  purest  form  from  a  solution  of 
common  Alum,  or  Sulphate  of  Alumina ,  by  the 
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k  JUA  addition  °f  Potash,  Soda ,  or  Ammonia;  hence 
L^«^uv4ts  present  denomination, 

1  Form  powdery.  Colour,  when  dry,  pure  white. 

1  i-  f  1k^* 

L Feel  unciuous.  Taste  insipid .  Smelly  when 

L  ~^~rbreathcd  on,  earthy, 

ytu  fay.^  Insoluble  in  Water,  When  moistened  be^ 
comes  plastic,  and  contracts  and  hardens  when 
exposed  to  the  higher  degrees  of  Heat ;  therefore 
the  basis  of  the  different  kinds  of  Pottery .  After 
baking  is  no  longer  capable  of  becoming  plastic. 

Soluble  in  the  humid  way  by  Alkalies . 

Fusible,  with  effervescence,  both  with  Micro- 
cosmic  Salt ,  and  Borax,  fusible  also  with  Lime: 

Combines  with  most  Acids ,  though  with  dif¬ 
ficulty,  except  under  precipitation,  and  pro¬ 
duces  with  them  compounds  which  are  more  or 
less  astringent.  The  most  important  of  these, 
the  Sulphate  of  Alumina  or  common  Alum ,  pre¬ 
pared  from  the  decomposition  of  Argillaceous* 
Schistus,  This  properly  a  triple,  sometimes  a 
quadruple,  salt.  Form  of  its  crystals  octohedrah 
Taste  astringent.  Soluble  in  about  14  times  its 
weight  of  cold,  and  somewhat  more  than  an 
equal  weight  of  boiling  water.  Undergoes  wa¬ 
tery  fusion,  and  parts  with  its  water  of  crystal¬ 
lization,  on  exposure  to  Heat  (Almnen  exsicca* 
turn  P.  L. )  When  calcined  with  certain  in- 
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’, ,-i  .,  flammable  substances,  as  yolk  of  egg,  or  sugar, 
Y'*  produces  a  compound,  which  takes  fire  sponta- 


& 


9A 


i  neously  on  exposure  to  Air  (Pyrophorus 
7  Homier g.) 

Has,  of  all  the  Earths,  the  greatest  attraction^L^,^ 


<*  for  Metallic  Oxycls ;  has  also  a  strong  attraction 


\M)oth  for  Silica  and  Magnesia.  Q 

S  Order  of  attraction  of  Alumina  in  the  moist* 


J  •  J  way.  Sulphuric  Acid,  Nitric,  Muriatic,  Oxalic, 
^N*  ^  ^  Arsenic,  Fluoric,  Tartaric,  Succinic,  Saccho-lactic, 


1  J  Citric,  Phosphoric,  Lactic,  Benzoic,  Acetic,  Bora - 


S* 
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Nf 
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Vi 


}vic,  Sulphureous,  Carbonic,  and  Prussic ;  in  the 


t 


p  dry  way,  Phosphoric,  Boracic,  Arsenic,  Sulphu- 
]  ric.  Nitric,  Muriatic,  Fluoric,  Succinic,  Lactic, 
X  <  f  Benzoic,  and  Acetic  Acid ;  Potash,  Sulphur,  Oxyd 
i  ^  of  Lead. 

’  T  Uses,  comprehending  those  of  Sulphate  of 
Alumina,  Dying,  Tanning,  Printing,  Silvering, 
Painting,  Pottery,  Medicine,  $$c. 

Specimens  of  Stones  containing  this  Earth  in 
considerable  proportion. 
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Of  Silica, 


Exists,  with  very  little  mixture,  in  Sand 
Gravel,  Flint,  and  Rock  Crystal, 
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Maj'be  separated  from  most  of  these  by  fusion 
with  either  of  the  fixed  alkalies,  and  re-digestion 

/  -  ^  i  t  .  , 

in  the  nitric  or  any  other  of  the  stronger  acids. 
Colour  white.  Insipid,  Dry  to  the  touch. 
Sparingly  if  at  all  soluble  in  Water ,  Specific 
gravity  2.66.  Ipfusible. 

Soluble  in  the  Fluoric ,  but  in  no  other  acid. 
Soluble  also  in  the  solution  of  either  of  the 

i  ■  -  ~  ’ 

fixed  Alkalies,  by  the  assistance  of  heat.  Preci¬ 
pitates  and  combines  with  lime  on  being  added 


to  lime-water;  uni  es  too  in  the  humid  way 


MtV 


(► 


"With  sofflte  of  the  metallic  oxyds, 

e  fused  with  Lime,  Microcosmic  Salt? 
or  Bar^xr;  but  much  more  readily  with  Potash 

T  -v  *  * 

of ^Soda:  hence  the  preparation  of  the  different 
kinds  of  Glass. 

When  melted  w  ith  a  large  proportion  of  Al~ 
kali,  forms  a  deliquescent  compound,  ( Liquor 
Silicum,)  the  decomposition  of  which  by  an 
Acid,  furnishes  a  gelatinous  precipitate,  thought 
to  be  soluble  in  about  1000  parts  of  Water. 

Order  of  attraction  in  the  moist  way.  Fluoric 
Acid,  Potash  ;  in  the  dry  way.  Potash,  Boracic 
Acid,  Phosphoric  Acid,  Oxyd  of  Lead. 

Used  principally  in  Polishing,  Painting,  and 
Glass-making. 

Specimens  of  Stones  of  which  this  Earth  form? 
a  principal  part. 
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Of  Zirconia ,  or  Jargon  Earth. 

Combined  with  silex,  iron,  and  nickel  in  the 
sfone  called  Jargon  or  Zircon  :  found  also  in  the 
Hyacinth. 

Obtained  from  these  by  fusion  wi  h  potash,  and 
subsequent  solution  in,  and  precipitation  from 
the  Muriatic  Acid . 

Colour,  white .  Insoluble  in  water ;  when 
moist,  semi-transparent .  Specific  gravity  esti¬ 
mated  at  4.300 

When  be  ared  in  contact  with  charcoal,  is  im¬ 
perfectly  vitrified,  and  becomes  of  sufficient 
hardness  to  strike  fire  with  steel. 

Resembles  Silica  in  its  action  on  Metallic  Ox¬ 
ides ,  and  Alumina  in  forming  astringent  com¬ 
pounds  with  the  Acids :  hut  differs  from  both  in 
being  insoluble  in  the  Fixed  Alkalies . 

Order  of  its  attraction  as  yet  unknown. 


Of  Glucina • 

Obtained  by  fusing  Aquamarine ,  the  Beryl , 
or  the  Emerald  with  three  times  their  weight 
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of  Potash ,  separating  the  Silica  and  Alumina 
by  the  usual  methods-- — then  adding  to  the  solu¬ 
tion  liquid  Carbonate  of  Ammonia  in  excess,  boii 
until  tiie  Glucina  precipitates. 

Colour,  white.  Insipid ,  Insoluble  in  water. 
Adhesive  to  the  tongue.  Infusibleper  se  ;  but 
melts  with  Borax  into  a  transparent  Class, 

Soluble  in  most  of  the  Acids ,  and  likewise  in 
the  solutions  of  the  fixed  Alkalies  and  of  Carbo¬ 
nate  of  Ammonia . 

Its  saline  compounds  slightly  astringent,  and 
of  a  sweet  taste  :  hence  its  name. 

Its  affinity  for  Acids  intermediate  between  that 
of  Magnesia  and  Alumina . 


Yttria • 

■  -m  ■ . 

'  &  * 

• 

.  '  »  V  » 

•  >■  .  >.  • 

Found  in  the  Gadolinite,  a  Swedish  stone,  so 
called  from  this  earth  being  discovered  in  it  by 
M.  Gadolin. 

Procured  by  treating  the  powdered  mineral 
with  Nitric  and  .Muriatic  Acids — evaporating 
the  solution  to  dryness — diluting  with  Water  and 
precipitating  the  Yttria  with  Ammonia . 
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Colour  of  this  earth  pure  'white — Without  taste 
or  smell — Infusible — Spec.  grav.  4,84 — With 
Borax  melts  into  a  white  transparent  glass— 
Soluble  in  Carbonate  of  Ammonia,  though  not  in 
either  of  the  caustic  fixed  Alkalies — Insoluble  in 
Water. 

With  the  Sulphuric,  Nitric,  Muriatic,  and 
with  other  acids,  forms  compounds  remarkable, 
like  those  of  Glucina,  for  their  astringency  and 
sweetness,  to  which  earth  it  is  considered  in 
many  respects  as  analogous,  though  in  others 
essentially  different. 

OF  COMBUSTIBLE  SUBSTANCES. 

The  substances  usually  denominated  Combus¬ 
tible,  are  such  as  are  more  especially  remarkable 
for  exhibiting  the  phenomenon  of  Combustion , 
when  heated  to  a  certain  degree  in  contact  with 
Air. 

The  changes  produced  on  the  Air  in  this 
process,  and  the  alteration  which  the  Inflamma¬ 
ble  Substances  themselves  undergo,  already  parti¬ 
cularly  treated  of. 

I n  their  Form,  Consistence,  Weight,  Volatility , 
Sec.  the  substances  of  this  class  differ  widelv 
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from  each  other.  They  are  comparatively 
lighter  than  most  other  bodies. 

May  be  divided  into  two  classes — Simple  and 
Campounded. 

The  simple  combustibles  are.  Hydrogen,  Car¬ 
bon,  Sulphur  and  .Phosphorus. 


Hydrogen. 

Already  treated  of  under  Aeriform  fluids. 


Carbon . 

Obtained  in  its  common  form  Charcoal,  from 
vegetable,  animal  and  bituminous  substances  by 
exposure  to  heat  in  close  vessels. 

Varies  in  its  form,  quantity  and  purity,  accord¬ 
ing  to  the  nature  of  the  substance  from  which 
it  is  prepared. 

The  charcoal  of  common  wood,  black,  light, 
brittle,  sonorous ,  insipid,  inodorous,  and  of  great 
durability. 

Capable  of  sustaining  the  most  intense  degrees 
of  Heat  in  close  vessels,  without  alteration ;  but 


upon  access  of  Air,  burns  with  a  white  flame, 
and  yields  Carbonic  Acid  Gas,  leaving  behind  a 
small  quantity  of  earthy  saline  Ashes. 

Decomposes  the  Sulphuric  Acid  and  all  its 
compounds,  by  the  assistance  of  Heat. 

Decomposes  also  the  Nitric  Acid  without 
Hca!,  and  sometimes  with  such  rapidity  as  to 
occasion  Combustion.  Detonates  with  Nitre. 

Dissolves,  by  fusion,  in  the  fixed  Alkalies; 
very  readily  also  in  Alkaline  Sidphurets. 

Combines  by  cementation  with  Iron  either  in 
a  small  proportion.  Steel,  or  in  a  larger.  Plum¬ 
bago. 

Of  the  properties  and  uses  of  native  Plumbago . 

Ch  rcoal  remarkable  for  correcting  Fcetor  and 
depriving  many  substances  of  Colour,  especially 
when  used  in  its  fresh  burnt  state. 

Exists  in  its  present  form  in  the  Diamond. 

Used  chiefly  as  an  article  of  Fuel  aud  in  cer¬ 
tain  arts,  trades,  and  manufactures. 


Of  Sulphur. 

Found  either  uncombined,  as  deposited  by 
water,  or  sublimed  bv  subterranean  fire.  Native 
Sulphur;  or  in  combination  with  other  bodies, 
more  especially  with  different  Metals . 
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May  be  obtained  artificially  by  the  decom¬ 
position  of  Sulphuric  Acid. 

Colour,  pale  yellow. — Sp.  Gr.  2.033. — Hard, 
brittle,  insipid,  insoluble. — Very  easily  melted.-— 
Sublimes  in  close  vessels  into  light  yellow  flowers, 
formerly  called  Flores  Sulphuris. 

Burns  with  a  blue  flame,  and  by  absorbing 
Oxygen  from  the  Air,  is  converted  into  Sulphu¬ 
reous  Acid  Gas ,  Sulphureous  or  Sulphuric  Acid, 
according  to  the  proportion  of  this  principle. — * 
Similar  effects  are  produced  on  it  by  deflagration 
with  Nitre. 

Is  little  affected  by  Acids. 

Unites  readily  with  the  Alkalies,  and  also  with 
the  saline  Earths,  producing  liver-coloured  com¬ 
pounds  ( Sulphur et  of  Potash,  & c.)  which  are 
soluble  in  Water,  and  may  be  decomposed  by  all 
the  Acids  (  Sulphur  prcecipitatum  P.L. ) 

When  intimately  mixed  with  certain  propor¬ 
tions  of  Potash  and  Nitre,  produces  a  compound 
which  when  gradually  exposed  to  heat,  explodes 
with  great  violence  ( Pulvis  fulminans ) . 

With  Nitre  and  Charcoal,  in  mixture,  it  con¬ 
stitutes  common  Gunpowder. 

Combines  by  fusion  with  all  the  metals  except 
Platina ,  Gold,  and  Zinc. 
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Is  insoluble  in  Spirit  of  Wine,  but  unites  with 
oily  matter  of  every  kind,  and  witli  all  the  liquid 
bituminous  bodies,  into  compounds  of  increased 
consistence  ( Balsams  of  Sulphur ) . 

Order  of  attraction  in  the  moist  way.  Lead, 
Tin,  Silver,  Quicksilver,  Arsenic,  Antimony,  Iron, 
Potash,  Ammonia ,  Barytes,  Lime,  Magnesia, 
Unctuous  Oils,  Essential  Oils,  JEther,  Spirit ;  in 
the  dry  way.  Potash,  Soda,  Iron,  Copper,  Tin, 
Lead,  Silver,  Cobalt,  Nickel,  Bismuth,  Antimony , 
Quicksilver,  Arsenic. 

Employed  principally  in  Bleaching,  in  the 
manufacture  of  Sulphuric  Acid,  and  of  Gun- 
powder,  frequently  also  in  Medicine. 


Of  Phosphorus. 

Obtained,  by  decomposing  calcined  Bones  by 
means  of  diluted  Sulphuric  Acid,  evaporating 
the  supernatent  liquor  to  the  consistence  of  a 
s} 1  u  P>  mixing  it  with  powdered  Charcoal,  and 
distilling  in  the  open  fire;  or  by  adding  Nitrate 
or  Acetite  of  Lead  to  common  Urine,  collecting 

the  precipitate,  mixing  this  with  Charcoal  and. 
distilling  as  above. 
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Purified  by  cautious  re-distillation,  or  strain¬ 
ing  it,  when  melted,  through  leather. 

Colour  pearly-white.  Semi-transparent.  Waxy. 
Insoluble  in  Water.  V  erv  fusible. 

When  exposed  to  air,  at  a  low  temperature, 
emits  a  white  fume,  and  is  luminous  in  the 
dark;  if  heated,  burns  with  great  rapidity; 
and  in  both  cases  acquires  acid  properties. 
Phosphoric  Acid. 

Decomposes  the  Nitric  Acid,  occasioning’  com¬ 
bustion  by  the  sudden  separation  of  its  Oxygen. 

By  treatment  with  the  fixed  Alkalies  or  Lime, 
yields  a  permanently  elastic  fluid  which  explodes 
on  admission  of  Air  ( Phosphuretted  Hydrogen 
Gas.) 

Dissolves  in  Essential  and  Unctuous  Oils,  Spirit 
of  Wine  and  AEthers. 

Unites  by  fusion  with  Sulphur. 

Unites  also  with  several  of  the  Metals,  and 
decomposes  most  of  their  Oxyds. 

Used  in  the  preparation  of  liquid  Phosphorus, 
Phosphoric  Matches,  and  portable  Phosphoric 
Bottles.  Attempts  have  also  been  made  to  em¬ 
ploy  it  medicinally  in  small  doses. 


Compound  Combustibles. 

Found  abundantly  in  the  vegetable,  animal, 
and  mineral  departments ;  some  prepared  arti- 

Consist  principally  of  Hydrogen  and  Carbon 
variously  combined. 

May  be  divided  into  five  kinds.  Alcohol  and 
JE  liter,  Fixed  Oils,  Volatile  or  Essential  Oils , 
Resin  and  Bitumen. 


Of  Alcohol. 

Obtained  from  such  organised  substances,  or 
their  products,  as  have  undergone  the  Vinous 
Fermentation,  of  which  those  containing  saccha¬ 
rine  Matter  are  alone  susceptible. 

This  process  materially  influenced  bv  Rest, 

Dilution,  Temperature,  and  Exposure  to  Air. _ 

Divisible  into  different  stages,  th &  vinous  produc¬ 
tive  of  Alcohol,  the  acetous  affording  Vinegar, 
and  the  Putrid  generating  Ammonia. 

These  changes  promoted  or  retarded  by  vari¬ 
ous  means.  Ferments. 
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Repeated  distillation  and  digestion  on  dried 
Muriate  of  Lime  or  on  Potash,  necessary  to 
(Jh-t  0  bring  Alcohol  to  its  utmost  degree  of  purity, 

?■  w  .•  5  •  When  pure  colourless  and  transparent,  ^rr.  f  '$*«■ 
Taste  hot  and  pungent.  Sp.  Gr.  0.8 150 


<.  y’  ^  Miscible  with  Water  in  all  proportions. 


Uk-v  <*-*--•* 


#o  ^ 


Burns  with  a  bluish  flame,  producing  in  com- 
;  -  bnstion  Carbonic  Acid  Gas  and  Water. 


Undergoes  singular  changes  in  its  properties 
f^U%  by  treatment  with  the  different  Acids;  hence  ,/  ^  1 


u 


t  tb^pfeparation  of  Oleum  Vini,  &c. 


„4'~  '/i, 

%  4  Dissolves  the  Alkalies ,  and  many  of  the 

J  4  / :.../  / 

h/  4  neutral  Salts ,  particul  arly  such  as  are  deliques-  f  ^ 


^  /^^tent.  Also  dissolves  Sort®,  and  acts  readily.'/  / 
^  !  its-  a  solvent  on  Essential  Oils  and  Resins,  on  u  u 

Balsams  and  on  Camphor ;  lienee  the  prepa- 
}%  ’  ration  of  various  Spirituous  Liquors,  Tinctures , 

' ,  :  Varnishes,  &c. 

K:  Considered  by  Lavoisier  and  others,  as  a  corn- 
^  %  w  pound  of  Hydrogen,  Carbon,  and  Oxygen,  pro- 
,  d.uced  by  the  decomposition  of  the  sugar,  in  the 
Lfh  °r  Fermentation. 

Order  of  Attraction,  Water,  LEther,  Essential 
Oils,  Ammonia,  Potash,  Alkaline  Su/phurets, 
Sulphur. 

In  general  use  for  various  technical  as  well  as 

dietetical  and  medical  purposes. 
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0/  Fixed  Oils. 

Obtained  both  from  Vegetables  and  Animals, 

From  the  former  sometimes  by  boiling,  but 
mostly  by  pressure,  from  certain  Fruits,  Kernels, 
and  Seeds,  hence  called  Expressed  Oils;  called 
also  Unctuous  Oils. 

From  the  adipose  membrane  of  the  latter ,  of 
different  colours  and  consistence  according-  to 
the  part,  the  age,  and  the  species  of  animal  from 
which  it  is  taken.  Lard,  Suet,  Fish  Oil. 

The  difference  between  Animal  and  Vegeta¬ 
ble  Oils  not  exactly  ascertained.  The  Animal 
in  distillation  furnish  a  peculiar  acid,  Sebacic 
Acid. 

Both  vary  in  the  temperature  at  which  they 
become  solid ;  are  insoluble  both  in  Water  and 
Alcohol;  become  rancid  by  keeping- ;  yield,  by 
distillation  in  close  vessels,  an  acid  Phlegm,  a 
lighter  and  a  denser  Oil,  ( Empyreumatic  Oil,)  a 
large  quantity  of  Hydrogen  Gas  mixed  with 
Caroonic  Acid  Gas,  and  leave  behind  a  small 
proportion  of  Charcoal. 

Afford  Water  and  Carbonic  Acid  Gas  by  in¬ 
flammation  in  contact  with  Air. 

By  mixture  with  the  stronger  Acids,  produce, 
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in  some  instances,  saponaceous  Compounds;  in 
others  occasion  Combustion. 

Unite  more  perfectly  with  the  Alkalies ,  more 
especially  with  Potash  and  Soda ;  with  the  latter, 
form  common  Soap. 

Unite  also  into  saponaceous  compounds  with 
Barytes ,  Lime,  and  Magnesia. 

Have  no  action  on  any  of  the  Metals  except 
Copper  and  Iron ,  but  assisted  by  heat  dissolve 
most  of  the  metallic  Oxyds,  and  when  separated 
again  from  these,  are  found  to  be  soluble  in 
Alcohol. 

Combine  by  the  assistance  of  heat,  with  Sul¬ 
phur  and  with  most  of  the  Bituminous  Bodies. 

Considered  as  differing  principally  from  the 
Volatile  or  Essential  Oils,  in  containing  different 
portions  of  Mucilage. 

Employed  in  Painting,  Varnishing,  Soap- 
making,  in  Mechanics,  for  Fuel,  in  Diet,  Medi¬ 
cine ,  &c. 

Of  Sperma-celi. 

Obtained  from  the  brain  of  a  particular  spe¬ 
cies  oi  whale,  ( Cetus  dentatus  Lin.)  thence 
called  the  Sperma-ceti  whale ;  obtained  also  in 
small  quantity  from  the  oil  of  the  same  fish. 
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Afftcr  refinement,  white,  semi-transparent ,  ciys- 

talline ,  friable ,  insipid,  inodorous. 

Differs  chiefly  from  the  fixed  oils  in  being 
little  altered  by  distillation,  and  not  easily  acted 

upon  by  yields  or  Alkalies . 

Supposed  to  have  the  same  relation  to  Unctu¬ 
ous  Oils  that  Camphor  has  to  the  Essential. 

Used  chiefly  for  making  Sperma-ceti  candles , 
and  in  the  composition  of  Ointments,  Platelet's ,  &c4 

Of  Bees-Wax . 

Deposited  by  the  Bee  in  the  construction  of 
the  Honey- comb.  Colour,  yellow. 

Very  analagous  to  Fixed  Oils  in  all  its  essen¬ 
tial  properties. 

Becomes  white  on  exposure  to  Air ,  or  treat¬ 
ment  with  the  Oxygenized  Muriatic  Acid. 

Forms  the  basis  of  several  Cerates,  Ointments , 
and  Plaisters. 

Employed  also  in  several  of  the  Arts ,  but 
principally  in  making  Wax  candles . 

Of  Volatile  or  Essential  Oils , 

Obtained  from  most  fragrant  vegetables^  by 
expression,  or  distillation  with  Water. 
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Taste  pungent .  Odour,  colour,  and  consist* 
ence,  various .  Most  of  them  lighter,  some 
heavier  than  Water . 

Thicken  and  become  less  odourous  by  absorb¬ 
ing  Oxygen  when  exposed  to  Air ;  hence  the 
supposed  formation  of  Balsams  and  liesius , 
which  differ  ch  iefly  in  consistence  and  the  occa¬ 
sional  presence  of  Benzoic  Acid. 

Also  affected  by  exposure  to  Light. 

Sparingly  soluble  in  Water ;  but  readily  so  in 
Alcohol. 

Volatile  in  close  vessels,  at  or  under  the  tem¬ 
perature  of  212  Farenh .  By  repeated  distilla¬ 
tion  lose  their  characteristic  properties,  and  are 
brought  nearly  to  resemble  each  other. 

Highly  inflammable  when  heated  in  contact 
with  Air. 

Decompose  the  stronger  Acids;  in  some  in¬ 
stances  with  such  rapidity  as  to  occasion  actual 
Combustion. 

May  be  united  with  the  Alkalies  and  Lime  so 
as  to  form  Soaps. 

Combine  intimately  with  Sulphur. 

Combine  also  with  Phosphorus,  Unctuous  Oils, 
and  Camphor. 

i 
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Purity  ascertained  by  solution  in  Spirit,  or 
exposure  to  Heat. 

Chiefly  employed  in  Medicine . 

Of  Camphor. 

Thought  to  be  a  Volatile  Essential  Oil,  con¬ 
taining  a  large  proportion  of  Carbon. 

Exists  in  many  of  the  fragrant  plants,  as 
Lavender,  Rosemary,  Marjoram,  &c.  but  prin¬ 
cipally  procured  by  distillation  with  water,  from 
a  particular  species  of  laurel,  ( Laurus  Camphora 
Lin. ) 

Requires  certain  additions  in  its  subsequent 
refinement  by  sublimation. 

White.  Transparent.  Friable.  Taste  pungent 
and  bitterish.  Specifically  lighter  than  Water. 

Evaporates  completely  if  kept  exposed  to  the 

Air. 

Burns  with  a  white  flame,  and  is  entirely 
consumed. 

Sparingly  soluble  in  Water;  but  readily  so  in 
h'pi'  it  of  Wine  and  JEthers,  in  Unctuous  and 
Essential  Oils. 

Dissolves  both  in  the  Sulphuric  and  Nitric 
Acid,  without  decomposition;  by  repeated  dis« 
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dilation  with  the  latter,  is  converted  into  a 
peculiar  Artificial  substance  resembling 

-  Camphor. 

Chiefly  employed  in  Medicine. 


Of  Bituminous  Bodies. 

* 

Found  either  liquid  and  devoid  of  colour. 
Naphtha ;  or  more  or  less  liquid  and  of  a  dark 
colour,  Petroleum,  Barhadoes  Tar ;  of  a  harder 
consistence,  Maltha ;  or  perfectly  solid,  black, 
and  of  a  compact  or  slaty  texture,  Asphaltum, 
Jet ,  Coal. 

The  more  liquid  Bitumens  by  continued 
exposure  to  Air,  convertible  into  the  more  con¬ 
sistent,  and  all  yielding  similar  products  in  dis¬ 
tillation.  Coal  considered  as  a  variety  of  Bitu¬ 
men. — Origin  and  formation  of  Coal. — Artificial 
formation  of  Bitumen  from  vegetable  Matter,  by 
heat  and  pressure.  In  the  different  kinds  of 
Coal  there  exists  more  or  less  earthy  admixture, 
and  often  Iron  Pyrites. 

The  bituminous  bodies  immiscible  with  Water 
and  insoluble  in  Spirit  of  Wine. 
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Of  Amber « 


Nearly  allied  to  the  foregoing. 

Found  for  the  most  part  in  irregular  masses 
more  or  less  transparent,,  and  of  a  brownish  or 
yellowish  colour. — Specific  gravity  from  1.055 
to  1,000.  Emits  a  peculiar  odour  on  friction 
and  becomes  electric .  Melts  at  550  Farcrih . 
Burns  with  a  whitish  flame.  In  distillation 
yields  Water ,  Empyreumatic  Oil ,  ( Oleum  Succini 
P.  L. )  and  a  concrete  AcicL 

Insoluble  in  Water  and  nearly  so  in  Spirit  of 
Wine ,  also  in  all  the  acids,  the  Sulphuric  Acid 
excepted,  in  the  solutions  of  the  Alkalies  and  in 
essential  and  expressed  Oils;  but  the  Balsams 
dissolve  it  readily. 

J 

Of  the  methods  usually  employed  for  render¬ 
ing*  Amber  transparent. 

Is  probably  of  vegetable  origin. 
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OF  METALS. 

Found  generally  in  the  clefts  or  fissures  o! 
stony  or  other  strata,  forming  what  are  called 
Metallic  Veins  ;  or  in  indeterminate  Masses  ;  or 
in  Beds;  or  disseminated  through  other  sub¬ 
stances. 

In  these  instances  thev  are  either  native ;  or 
alloyed  with  each  other  ;  or  in  different  states  of 
Oxydation  ;  or  mineralized  with  certain  combus¬ 
tible  bodies,  particularly  Sulphur ;  or  lastly,, 
combined  with  one  or  other  of  the  Acids. 

Different  processes  therefore  commonly  neces¬ 
sary  for  obtaining  them  in  their  separate  and 
proper  forms ;  as.  Pounding,  Washing,  Roasting, 
Amalgamation,  Reduction,  and  Refinement. 

When  pure,  easily  distinguished  from  other 
bodies  by  their  united  properties  of  Weight, 
Opacity  and  Splendour,  as  well  as  by  their  power 
of  conducting  the  Electric  Fluid.  Great  specific 
Weight,  however,  is  not  a  character  common 
to  all  Metals. 

Some  remarkable  for  their  Ductility,  or  Mat- 
leability,  or  both ;  others  for  their  comparative 
Brittleness  :  hence  the  common  though  inaccurate 
distinction  into  Metals  and  Semi-metals. 
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Differ  also  from  each  other  in  their  compara¬ 
tive  Hardness  and  Softness:  when  hardened  by 
mechanical  extension,  may  be  made  soft  again 
by  exposure  to  red  heat — Annealing. 

Ail  fusible  in  close  vessels  if  heated  to  their 
respectively  necessary  degrees  ;  are  convex  when 
in  fusion,  and  in  cooling  disposed  to  crystallize. 

Some,  particularly  Iron  and  Platina,  grow’ 
soft  before  they  melt,  and  hence  are  capable  of 
being  united  by  the  operation  of  Welding. 

Some,  as  Platina,  Gold  and  Silver,  remain 
fixed  during  fusion ;  others,  as  Quicksilver , 
Arsenic,  Zinc  and  Antimony  are  volatile  or  con¬ 
vertible  into  a  state  of  Vapour. 

Variously  affected  on  exposure  to  Air,  by 
which  in  some  instances  they  are  merely  tar¬ 
nished,  in  others  deprived  of  their  metallic  pro¬ 
perties  more  completely,  being  converted  into  a 
state  of  Ox  yd  :  hence  the  utility  of  Tinning, 
Silvering,  Gilding,  &c. 

All,  except  Platina,  Gold  and  Silver,  still  more 
readily  oxydatecl  by  the  united  action  of  Air 
and  Heat;  hence  their  division  into  Noble  and 

Base  metals.  The  circumstances  in  which  these 

0 

differ  from  each  other  in  their  Oxydation  are ; 
the  comparative  facility  with  which  they  become 
oxydated,  the  temperature  required  for  that  pur- 
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pose.,  the  quantity  of  Oxygen  which  they  respec¬ 
tively  imbibe,  the  force  with  which  they  after¬ 
wards  retain  it,  and  the  phenomena  which  they 
present  during  Oxy elation. 

Of  perfect  and  imperfect  metallic  oxyds. 

Metallic  Oxyds,  however  produced,  vary  in 
their  properties,  not  only  from  each  other,  but 
also  from  their  respective  metals.  Those  of  the 
volatile  metals  much  more  fixed  than  the  metals 
themselves  : — Some  capable  of  being  decom¬ 
posed  or  deprived  of  their  Oxygen  by  heat  alone, 
as  those  of  Platina,  Gold,  Silver,  and  Quicksilver 
— Such  as  are  not  decomposed  by  the  simple 
application  of  heat  are  vitrifiable ;  hence  the 
necessity  of  Fluxes. 

Remarkable  for  the  Colours  and  sometimes 
for  the  Opacity  which  they  communicate  to 
Glass  :  hence  the  preparation  of  Pastes  in  imi¬ 
tation  of  precious  stones,  and  also  the  prepara¬ 
tion  of  Enamels. 

Metals  also  capable  of  being  oxydated  by  the 
decomposition  of  water — Few  of  them  at  a  com¬ 
mon  temperature  have  any  considerable  action 
upon  Water,  in  general  therefore  void  of  Taste ; 
some  however  when  aided  by  a  red  heat  readily 
decompose  it,  and  are  thereby  converted  into 
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O xyds :  lienee  the  explanation  of  their  effects 
on  various  other  fluius. 


Metals  also  capable  of  being  oxydated  by 
acids — Previous  Oxydalion  necessary  to  their 
combination  with  acids  ( Metallic  Salts. )  Hence, 
in  their  solution,  the  partial  decomposition  of 
the  Acid  itself,  or  of  the  Water  by  which  it 
is  diluted  ;  and  the  consequent  evolution  of  Sul¬ 
phureous,  Nitrous  or  Hydrogen  gas. 

In  some  instances  they  are  furnished  with  so 
large  a  proportion  of  Oxygen  as  to  become  in¬ 
soluble,  in  others  acidified.  ( Acid  of  Arsenic,  of 
Molybdena,  &c. ) 

Metallic  Salts  for  the  most  part  possessed  of 
Colour  and  more  or  less  Corrosive. 

The  Acidifiable  Metals,  and  those,  the  Oxyds 
of  which  have  a  disposition  to  combine  with 
Earths  and  Alkalies,  may  be  readily  oxydated  by 
these  through  the  medium  of  Water. 

Many  Metallic  Oxyds  soluble  in  solutions  of 
the  Alkalies,  forming  with  them  permanent  com¬ 
pounds.  The  partial  decomposition  of  the  Oxyd 
by  the  Alkali  sometimes  necessary  to  this. 

Neutral  Salts,  acted  on-  but  slowly  by  Metals 
unless  aided  by  heat,  which,  by  assisting  to 
decompose  their  acids,  oxydates  the  metal  and 
renders  it  combinable  with  the  Alkali . 
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Metallic  Oxyds  already  formed  sometimes 
eombine  with  Neutral  Salts ,  and  produce  with 
them  triple  compounds. 

Iron  the  only  metal  capable  of  combining 
with  Charcoal  ;  but  this,  and  almost  all  the 
others,  or  their  Oxyds,  unite  readily  with  Sul¬ 
phur,  their  common  mineralizer  :  many  also 
combine  with  Phosphorus ,  and  form  fusible 
compounds. 

With  very  few  exceptions  they  unite  with 
each  other  by  fusion  in  all  proportions. 

Metallic  bases  of  the  earths  and  alkalies. 
General  history  of  that  discovery. 

Classification  of  metals.-— The  metals  at  pre* 
sent  known  are  the  following  ;  Platina,  Gold , 
Silver,  Quicksilver,  Lead,  Copper,  Iron,  Tin,  Bis¬ 
muth,  Nickel,  Arsenic,  Cohalt,  Zinc,  Antimony, 
Manganese ,  Wolfram,  Uranium,  Molybdena,  Ti¬ 
tanium,  Tellurium,  Chrome  and  Columbium , 


Of  Platina , 

Brought  from  South  America,  in  small  grains 
of  a  dull  silver  colour,  and  commonly  mixed  with. 


M 


Quicksilver,  Ferruginous  Sand,  particles  of  J\fa~ 
tive  Gold,  and  no  less  than/owr  new  discovered 
Metallic  Bodies.  Found  also  sometimes,  though 
rarely,  in  lumps — Bed  and  matrix  unknown. 

Manner  of  purifying,  by  fusion  with  Phos¬ 
phorus ;  or  amalgamation  with  Quicksilver ,  and 
solution  in  Oxy-muriatio  Acid — Wrought  in  the 
large  way  by  repeatedly  melting  with  Arsenic 
and  Potash,  and  subsequent  roasting  and  ham¬ 
mering. 

When  pure,  of  a  Silver  white  colour,  inclin¬ 
ing  to  Iron-grey. 

Malleability  and  Ductility  intermediate  be¬ 
tween  those  of  Gold  and  Silver— —Hardness  greater 
than  that  of  either — Tenacity  next  to  Copper— 
Specific  Gravity  in  its  native  granular  state  17,7  ; 
in  its  malleable  state  21,3,  but  varying  a  little 
according  to  the  degree  of  compression. 

Extremely  difficult  of  Fusion ;  but  when  urged 
by  an  intense  heat,  becomes  capable  of  being 
•welded,  though  imperfectly.  & 

Less  disposed  to  Tarnish  than  either  Gold  or 

Silver  on  exposure  to  air — and  not  Oxyclable  by 

it  even  under  the  strongest  heat ;  but  may  be 

reduced  to  a  powdery  Oxyd  by  the  Electrical 
Spark . 
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Soluble  only  in  the  JYitro  and  Oxy -muriatic 
Acids ,  to  which  it  communicates  at  first  a  yellow, 
and  afterwards  a  deep  reddish  brown  colour. 

Precipitable  from  its  solutions  in  these  by  the 
Alkalies  and  several  of  their  compounds — With 
Muriate  of  Ammonia,  as  with  many  of  the  others, 
it  forms  a  Triple  Salt,  which  on  being  submitted 
to  an  intense  heat,  and  strongly  hammered  when 
in  a  state  of  incandescence,  furnishes  the  pure 
Metal. — Precipitable  also  by  many  of  the  other 
metals  and  their  solutions,  more  especially  by 
Tin. 

In  its  metallic  state  is  not  acted  on,  unless  ex¬ 
posed  to  very  high  temperatures,  by  Earths  or 
Alkalies,  or  any  of  their  compound  salts,  except 
the  Nitrate  and  Oxy-muriate  of  Potash,  by  which 
it  may  be  superficially  oxydated  in  the  dry  w'ay. 

Has  no  affinity  with  Sulphur ;  but,  like  Gold, 
is  soluble  in  Alkaline  Sulphurets — Combines  rea¬ 
dily  with  Phosphorus . 

When  pure.,  amalgamates  intimately  with 
Quicksilver ,  and  unites  by  fusion,  in  different 
proportions,  with  most  of  the  other  Metals — ** 
most  easily  with  Zinc — with  Copper  produces  a 
golden-coloured,  hard  and  durable  compound, 
which  is  malleable,  close-grained,  and  suscepti¬ 
ble  of  a  fine  polish— remarkable  for  giving  a 
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considerable  degree  of  toughness  to  Cast  Iron. 
With  steel  forms  a  compound  incapable  of  being- 
touched  by  the  file. 

Order  of  attraction,  in  the  moist  wav,  JEther, 
Muriatic,  Oxy-muriatic,  Nitric,  Sulphuric,  Arse¬ 
nic,  Fluoric,  Tartareous,  Phosphoric,  Sebacic, 
Oxalic,  Citric,  Formic,  Lactic,  Acetic,  and  Sue- 
cinic  AcidsT '  in  the  Wry  way,  Arsenic-^Gold — 
Copper  - — -  Tin  —  Bismuth  —  Zinc  —  Antimony— 
JSiickel — -Cobalt— Manganese — Iron — Lead—  Sil¬ 
ver— Quicksilver— vliuSl  Sulphuret  of  Potash . 

l.'se  as  jet,  principally  confined  to  Chemical 
and  Philosophical  purposes.  Employed  to  make 
the  touch-holes  of  guns— likely  to  be  soon  more 
extensively  used. 


Of  Iridium ,  Osmium.,  Rhodium^  and 

Palladium . 

These  four  metals  always  found  mixed  or 
combined  with  crude  platina.  Iridium  and 
Osmium ,  discovered  in  the  black  powder  which 
remains  undissolved  after  the  action  of  nitro- 
muriatic  acid  on  crude  platina ;  and  j Rhodium 
$nd  Palladium  obtained  from  the  solution  itself. 
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Solutions  of  Iridium  varying  in  colour  accord¬ 
ing  to  the  degree  of  oxygination  of  this  metal — • 
How  obtained  pure.  Soluble  in  acids,  and  es¬ 
pecially  in  the  muriatic.  From  its  combination 
■with  this  acid,  may  be  obtained  pure  by  heat 
alone. 

Osmium,  thus  called  from  its  peculiar  smell. 
How  obtained.  Has  never  been  procured  in  any 
other  state  than  that  of  oxyd. — This  oxyd  very 
volatile  and  soluble  in  water.  From  this  solu¬ 
tion  ( which  is  colourless  and  transparent)  the 
metal  can  be  obtained  in  the  torm  of  a  black 
powder.  General  properties  of  this  substance. 

Rhodium,  thus  called  from  the  rose  colour  of 
its  solutions.  How  separated  from  crude  pla- 
tina,  and  obtained  in  its  reguline  state.  Its  ge¬ 
neral  properties. 

Palladium,  how  obtained  in  its  metallic  state. 
Its  general  properties.  Lately  found  in  Brazil 
in  grains  of  pure  Palladium  mixed  with  Platina, 
but  not  alloyed  with  it. 

Of  Gold. 

Though  less  abundant,  yet  occurs  more  gene¬ 
rally  than  most  of  the  other  Metals. 
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Found,  cither  alloyed  with  a  small  proportion 
of  Silver,  Copper,  Iron — Native  Gold ;  or,  com¬ 
bined  with  Sulphur,  Antimony,  Arsenic,  Lead, 
Iron  and  Silver — Grey  Gold  Ore ;  or,  with  Bis¬ 
muth  and  Sulphur — White  Gold  Ore — Aurum 
Graphicum. 

Manner  of  collecting  it  from  its  ores. 

When  pure,  of  a  bright  yellow  colour;  soft; 
inelastic ;  flexible',  very  tough;  ductile  and  mal-  ' 
leable  do  an  extraordinary  degree;  not  sonorous. 

Next  to  Platina  the  heaviest  of  the  metals  ; 
its  specific  gravity  when  uncompressed  being 
19.30, 

Scarcely  tarnishes  even  by  continued  exposure 
to  air  or  moisture. 

Melts  soon  after  becoming  red  hot,  or  at  32® 

Iredgw.  5237  Farenht. — Whilst  in  fusion,  of 
a  sea-green  colour. 

Though  unalter  ble  in  the  common  fire,  may. 

by  a  more  intense  degree  of  heat,  be  volatilized, 
or  imperfectly  oxy dated. 

Crystallizes  in  coc  ling,  into  quadrangu’ar 
pyramids. 

It  fused  by  the  low  est  degree  of  heat  required 

for  that  purpose,  becomes  afterwards  brittle _ 

becomes  also  hard  and  brittle  by  compression ; 
lienee  the  necessity  of  Annealing. 
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lu  the  form  of  Gold  leaf,  is  converted  by 
Electrical  Explosions  into  a  purple  Oxyd ;  arid 
when  ignited  by  the  Galvanic  Fluid,  burns  with 
vivid  white  flame,  inclining  to  blue. 

Like  Platina,  soluble  only  in  the  Oxy  and 
Nitro-m uriatic  Acids,  without  effervescence  ; 
and  in  the  solutions  of  Alkaline  Sulphur ets — 
Its  acid  solutions  of  a  yellow  colour  and  caustic, 
stain  the  skin  purple,  and,  when  evaporated, 
yield  deliquescent  crystals,  which  like  the 
oxyds  of  this  metal  are  decomposed  by  simple 
heat. 

Gold  separable  from  its  solutions  by  AEth^rs, 
Essential  Oils,  Phosphorus,  Hydrogen  Gas,  burn¬ 
ing  Sulphur,  &c.  May  likewise  be  precipitated 
by  all  the  Alkalies,  and  Earths  in  the  form  of  a 
yellow  Oxyd,  which  by  exposure  to  light  is  par¬ 
tially  decomposed,  and  becomes  of  a  purple 
colour,  and  no  longer  soluble  in  acids. 

The  precipitate  by  Ammonia  long  known  for 
the  property  of  exploding  with  great  violence 
when  exposed  to  a  moderate  heat  ( Aurum  Ful- 
minans.)— This  an  Ammoniacal  Oxyd,  the  ex~ 
plosive  power  of  which  depends  on  the  double 
decomposition  which  takes  place  between  the 
Oxyd  and  the  Ammonia  ;  hence  the  effects  of 
exposing  Aurum  Fulminans  to  a  gentle  heat,  or 
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of  mixing  it  with  Oil  or  Sulphur,  or  of  heating 

it  under  strong  Compression. 

The  precipitate  of  Gold  by  Tin— -(Purple 
Powder  of  Cassius ,)  proved  by  the  experiments 
of  Pelletier  to  be  an  intimate  mixture  of  Oxyd 
of  Tin  with  imperfect  Oxyd  of  Gold. 

Gold  distinguishable  from  Platina,  by  being 
precipitable  from  its  solution  by  green  Sulphate 
of  Iron  ;  but  not  by  Muriate  of  Ammonia. 

Its  Oxyds  unite  by  means^of  Alkalies  with  the 
vitrifiable  Earths. 

'  Has  rio  affinity  in  its  metall instate,  for  either 
Sulphur  or  Carbon;  t»ut  unites  with  a  small 
proportion  of  Phosphorus,  and  thereby  becomes 
paler,  and  move  fusible. 

Combines  with  all  the  Metals  in  various  pro¬ 
portions,  acquiring  different  shades  of  colour 
and  hardness,  according  to  the  quantity  of  alloy. 

With  Copper  assumes  a  deeper  colour  and 
becomes  more  fusible,  harder,  and  more  elastic. 

Amalgamates  readily  with  Quicksilver  ;  hence 
the  art  of  water-gilding,  and  manner  of  collect¬ 
ing  it  from  its  ores,  as  before  mentioned. 

May  be  freed  from  admixture  of  imperfect 
metallic  matter,  by  fusion  with  Lead,  or  Bismuth 
under  free  access  of  air ;  hence  the  process  of 
Cupellation. 
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Most  easily  and  effectually  separated  from 
Silver  by  diluted  Citric  Acid  :  hence  the  process 

of  parting. 

Order  of  attraction  in  the  moist  way,  AEther, 
Muriatic,  Oxy -muriatic.  Nitric,  Sulphuric,  Arse¬ 
nic,  Fluoric,  Tartareous,  Phosphoric,  Sebacic,  and 
Prussic  Acid,  Potash,  Ammonia ;  in  the  dry 
wav.  Quicksilver,  Copper,  Silver,  Lead,  Bismuth, 
Tin,  Antimony,  Iron,  Platina,  Zinc,  Nickel,  Arse¬ 
nic,  Cobalt,  Manganese,  Sulphuret  of  Potash. 

Used  extensively  in  the  construction  of  Uten¬ 
sils,  and  different  kinds  of  Ornaments  ;  in  Ena¬ 
melling,  Gilding,  Dying,  Soldering.  &c. 


Of  Silver. 

Found,  1st.  united  to  a  small  proportion  of 
Gold,  Copper,  or  Iron,  Native  Silver; — 2d.  in 
alloy  with  Antimony,  or  with  Antimony,  Arsenic 
and  Iron — Antimoniated  and  Arsenical  Silver 
Ores  ;  3d.  mineralized  by  Sulphur — Vitreous 
Silver  Ore  ;  4th.  combined,  in  the  state  of  oxyd, 
with  oxyd  of  Antimony  and  Sulphur — Red  Sil¬ 
ver  Ore ;  3th.  with  Lead,  Sulphur,  Antimony, 
Iron,  Alumine  and  Silex — White  Silver  Ore ; 
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6th.  w  ith  Muriatic  Acid,  Oxyd  of  Iron,  Alumine, 
and  a  little  Sulphuric  Acid — Horn  Silver  Ore. 

Manner  of  extracting  it  from  its  ores. — 
Purified  by  Cupellation  or  reduction  from  Mu¬ 
riate  of  Silver. 

Colour  white — has  neither  Smell  nor  Taste 
— is  less  ductile  and  tenaceous  than  Gold  ;  but 
harder ,  more  splendid  and  more  op ake — Elasticity 
between  Gold  and  Copper — very  sonorous — Spe¬ 
cific  Gravity  from  10,253  to  11,091. 

Tarnishes  on  exposure  to  air,  and  becomes 
occasionally  encrusted  with  Sulphuret  of  Silver. 

Melts  below  a  white  heat,  or  at  28  Wedgxv 
=4717  Farenh.  Is  very  brilliant  when  in  fusion 
“-and  in  cooling,  crystallizes  into  quadrangular 
pyramids  or  octahedrons.  %  intense  heat 

may,  like  Gold,  be  volatilized  and  partially 
oxydated. 

By  electrical  explosions  is  converted  into  an 
Oxyd  of  a  greenish  grey  colour— by  the  Galvanic 
Fluid  burns  with  an  emerald-green  flame. 

Its  Oxyds  decomposable  by  Heat  alone. 

Most  readily  soluble  in  Nitric  Acid—t he  solu¬ 
tion  bitter  and  corrosive— stains  the  skin  and 
other  animal  substances  black. 

Upon  evaporation  yields  a  crystallizable  salt, 
susceptible  of  watery  fusion  (Argenti  Nitras 
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P.  L. )  Yields  a  Metallic  Precipitate  to  many  of 
the  other  Metals,  as  also  to  Phosphorus,  burning 
Charcoal,  burning  Sulphur,  &c. — and  an  Oxyd 
of  silver  to  the  Fixed  Alkalies  and  Earths.— 
With  Ammonia  forms  a  triple  compound  still 
more  remarkable  for  its  fulminating  property 
than,  that  of  Gold  (  Argentum  Fulminans. )  Man¬ 
ner  of  preparing  this — and  causes  of  failure. 

Silver  also  soluble  in  Nitro-Sulphuric  Acid 
( Aqua  Regina  of  Kcir.J 
•,And  in  the  common  Sulphuric  Acid  by  the 
assistance  of  a  boiling  heat. 

Although  slightly  or  not  at  all  acted  on  by 
the  other  Acids,  many  combine  readily  with 
its  Oxyd ;  hence  the  decomposition  of  Nitrate 
of  Silver  by  Muriatic  or  Oxy-muriatic  Acid,  and 
their  compounds,  and  the  consequent  formation 
of  Muriate  of  Silver  (Luna  Cornea.)  This 
remarkable  for  its  easy  Fusibility,  Insolubility  in 
water,  and  becoming  dark  coloured  on  exposure 
to  Light,  which  produces  a  change  of  colour, 
equally  striking,  in  Chromate  of  Silver. 

Silver,  in  its  metallic  state,  not  combinable 
either  with  Alkalies  or  Earths,  or  with  any  of 
their  saline  compounds. 

In  the  state  of  Oxyd  it  communicates  a  yellow¬ 
ish  olive  or  brown  colour  to  glass. 


Unites  in  various  proportions  with  most  of 
the  other  Metals,  and  with  all  the  other  combus¬ 
tible  Bodies,  Carbon ,  Azote  and  Hydrogen  ex¬ 
cepted— Loses  its  Ductility  by  combination  with 
Tin,  and  with  Copper,  its  usual  alloy,  becomes 
Harder  and  more  sonorous. —  Forms  a  dark  violet 
coloured  mass  with  Sulphur. — With  Phosphorus 
becomes  more  fusible  and  brittle. 

Order  of  attraction  in  the  moist  way.  Muri¬ 
atic,  Scbacic,  Oxalic,  Sulphuric ,  Saccho-lactic, 
Phosphoric,  Nitric,  Arsenic,  Fluoric,  Tartareous, 
Citric,  Formic,  Lactic,  Acetous,  Succinic,  Prussic, 
and  Carbonic  Acids,  Ammonia;  in  the  dry  way, 
Lead,  Copper,  Quicksilver,  Bismuth,  Tin,  Gold, 
Antimony,  Iron,  Manganese,  Zinc.  Arsenic, 
Nickel,  Plat ina,  Sulphur et  of  Potash,  Sulphur. 

Used  in  the  construction  of  various  Utensils; 
in  the  composition  of  Bell-metal ;  in  Silvering, 
Enamelling,  Soldering,  Dying,  Medicine,  &c. 


Of  Quicfcsifogr. 

Found  chiefly  either  in  a  Native  State ;  or 
alloyed  with  silver.  Native  Amalgam;  or  in 
union  with  muriatic  and  sulphuric  acids,  Horn 
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Mercury ;  or  mineralised  by  sulphur.  Native 
Cinnabar. 

■  Maimer  of  obtaining  it  from  its  ores,  and  of 
ascertaining  its  purity,  Freed  most  effectually 
from  foreign  admixture  by  cautious  distilla¬ 
tion. 

When  pure,  of  a  silver  white  colour,  brilliant, 
fluid  at  a  common  temperature,  specific  gravity 
13.568. 

Conceals  at  39  below  0  Farenh .  and  then 
found  to  be  malleable. 

In  its  liquid  form  attracts  moisture  on  expo¬ 
sure  to  the  atmosphere,  loses  its  splendor  and 
contracts  a  grey  pellicle.  By  agitation  with 
access  of  air  or  trituration  with  mucilage  or 
other  tenaceous  substances,  is  converted  into  a 
greyish  or  black  Oxyd :  hence  the  more  common 
preparations  of  quicksilver,  viz.  Pilul.  Hydrarg. 
F.  L.  Unguent.  Hydrarg.  P.  L.  Em f  last.  Hy¬ 
drarg.  P.  L.  &c. 

Passes  from  its  liquid  state  into  that  of  vapour 
in  vacuo  even  at  a  common  temperature ;  but 
under  atmospherical  pressure,  requires  to  be 
heated  to  600  Farenh. 

If  continued  under  exposure  to  air  at  this 
temperature,  is  converted  into  a  sparkling  red 
Oxyd,  containing  a  larger  proportion  of  Oxygen 


94 


than  that  obtained  bj  trituration,  ( Hydrarg , 
oxyd.  rubrum  P.  L. )  Of  the  chemical  proper¬ 
ties  of  this  oxyd. — When  exposed  to  a  red  heat 
in  close  vessels  it  is  decomposed,  yielding*  pure 
Oxygen  Gas,  and  the  original  Metal. 

Quicksilver  acts  either  directly  or  indirectly  on 
all  the  Acids. 

Partially  decomposes  and  combines  with  the 
Sulphuric  Acid  by  the  assistance  of  heat.  Pro¬ 
duces  with  it  a  white  ponderous  saline  mass, 
which  on  the  affusion  of  boiling  water  assumes 
a  lemon  yellow  colour,  ( Hydrarg .  Vitriolat.  of 
the  old  PLarmac. )  The  change  of  colour 
thought  to  depend  upon  the  abstraction  of  a 
portion  of  the  undecomposed  acid. 

Dissolves  in  the  Nitric  Acid  more  or  less 
readily,  and  with  a  more  or  less  copious  evolu¬ 
tion  of  Nitrous  Gas,  according  to  the  tempera¬ 
ture  and  strength  or  dilution  of  the  acid.  Nitrate 
of  Quicksilver. — This  exposed  to  a  low  red  heat, 
by  a  further  and  more  complete  decomposition  of 
the  acid,  yields  a  red  Oxyd,  ( Hydrarg .  Nitrico- 
oxyd.  P.  L.)  Analogous  in  all  its  properties  to 
the  Hydrarg.  Calcinat.  or  common  Oxyd. 

Has  no  action  on  the  common  muriatic  acid, 
unless  previously  oxydated ;  but  with  the  Oxy - 
genised  Acid  combines  with  great  facility  and 
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without  effervescence:  hence  the  preparation 
of  Oxy- Muriate  of  Quicksilver ,  ( Hydrarg .  Oxy - 
Marias.  P.  L. )  and  of  mild  Muriate  of  Quick¬ 
silver,  (Hydrarg.  sub-Murias ;  and  Hydrarg. 
oxyd  cinereum,  P.  L. ) 

Of  the  processes  employed  for  obtaining  these 
as  well  in  the  moist  as  in  the  dry  way — new 
views  of  these  compounds. 

Of  the  combination  of  Oxyd  of  quicksilver 
with  the  Acetic  and  other  Acids. 

The  acid  solutions  of  this,,  like  those  of  other 
Metals,  decomposed  by  Alkalies  and  Alkaline 
Sulphurcts,  and  by  most  of  the  Earths.  The 
degree  of  previous  Oxydalion  indicated  by  the 
colour  of  the  resulting  precipitates ;  those  by 
Potash  and  Soda  are  of  a  yellow  or  reddish 
brown  ;  those  by  Ammonia  of  a  grey  or  white 
colour,  ( Hydrarg .  Prcecipit.  Alb.  P.  L. )  Am- 
maniacal  Muriate  of  Quicksilver — Foijrcroy. 

Zinc,  Iron  and  Copper  precipitate  Quicksilver 
from  its  solutions  in  its  metallic  form  ;  a  similar 
effect  produced,  though  slowly,  by  Phosphorus. 
— Alcohol,  added  to  (he  solution  of  Nitrate  of 
Quicksilver,  and  assisted  by  heat,  furnishes  a  pre¬ 
cipitate,  which  when  dried  and  healed,  explodes 
with  great  violence,  Howard's  Fulminating 
Mercury, 
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Quicksilver  amalgamates  with  most  other 
Metals ;  very  readily  with  Gold,  Silver,  Lead, 
Tin,  Zinc  and  Bismuth  ;  less  easily  with  Platina, 
Copper ,  and  Arsenic ,  and  difficultly,  if  at  all, 

with  Iron. 

Combines  by  different  Modes ,  ano,  as  Was  sup* 
posed,  under  different  degrees  of  Oxy  elation  with 
Sulphur,  By  fusion  and  subsequent  trituration, 
or  by  trituration  simply,  into  a  ponderous  black 
powder  ( tly clvciv <?.  cum  Sulph .  of  tlie  old  Phar- 
macj  (Ethiop's  Mineral ;  and  by  fusion  and 
sublimation  into  a  red  striated  mass  ( Hydrarg, 
Sulphur et  Ruhr.  P.  L.)  Vermillion .  Artificial 
Cinnabar .  Which  may  also  be  prepared  by 
double  decomposition,  from  a  mixture  of  Muri¬ 
ate  of  Quicksilver  and  Sulphur  et  of  Antimony, 
Cinnabar  Antimonii. 

Preparations  analogous  to  the  former  procur¬ 
able,  by  agitating  Quicksilver  in  solutions  ot 
Alkaline  Sulphur ets. 

Order  of  attraction  in  the  moist  way,  Sehacic, 
Muriatic,  Oxalic,  Succinic,  Arsenic,  Phosphoric, 
Saccho -lactic,  Tartar  eons,  Citric,  Nitric  Fluoric , 
Acetous,  Boracic,  and  Carbonic  Acid ;  in  the  dry 
way.  Gold,  Silver,  Platina,  Lead,  Tin,  Zinc,  Bis - 
7)\uth,  Copper,  Antimony,  Arsenic,  Iron,  AUc'alinc 
Sulphur  els,  Sulphur.  '  *  ' 
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Loses  its  lustre  readily  on  exposure  to  Air, 
becoming  first  of  a  dull  grey  colour,  and  after¬ 
wards  'whitish. 

Melts  at  540  Farenh.  and  if  cooled  slowly 
crystallizes  into  quadrangular  pyramids.  Heated 
more  intensely,  it  boils  and  emits  fumes;  if  under 
exposure  to  air,  it  passes  readily  into  a  state  of 
Oxycl,  and  assumes  different  colours,  according 
to  the  degree  of  oxydation  ;  hence  Grey  Oxycl , 
Massicot,  Minium  and  Litharge.  These  and  all 
the  other  oxyds  of  lead  easily  vitrified,  Glass  of 
Lead ;  and  this  easily  decomposed,  if  heated, 
with  the  addition  of  Charcoal. 

Lead  in  its  metallic  state  little  affected,  either 
by  the  Sulphuric  or  Muriatic  Acid,  but  dissolves 
readily  in  the  diluted  Nitric  Acid ,  and  forms  with 
it  a  crystallizable  salt. 

Exposed  to  the  vapour  of  the  Acetous  Acid , 
is  converted  into  a  laminated  white  oxyd,  (Flake 
White,  Ceruse,  or  Plumbi  Carbonas  of  the  last 
Phaim.),  which,  dissolved  in  a  further  portion 
of  this  acid,  produces  a  crystallizable  astringent 
salt,  remarkable  for  its  sweetness,  ( Sugar  of 
Lead,  Plumbi  Super-acetas,  P.  L .)  (Liquor 
Plumbi  Acetatis,  P.  L. ) 

When  highly  oxydated,  as  by  treatment  of  its 
rea  oxyd  by  Nitric  or  Oxy-muriattc  Acid,  forms 
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a  brown  precipitate,  which  inflames  without  de¬ 
tonation  when  strongly  triturated  with  Sulphur . 

Is  precipitated  from  its  solutions  of  a  white 
colour  by  Alkalies  and  by  Earths ,  and  of  a  dark 
brown  by  Alkaline  Sulphurets  and  Sulph ,  Hydrog . 
Gr/s.  Its  solutions  also  decomposed  by  the  SwI- 
pliuric,  * Muriatic  and  Phosphoric  Acids,  and  their 
compounds. 

May  be  oxydated  by  deflagration  with  Nitre, 
and  by  fusion  with  the  Fixed  Alkalies  becomes 
soluble  in  water. 

Unites  by  fusion  with  most  of  the  metals, 
viz,  with  Flalina ,  Gold ,  Silver ,  Copper ,  Tin,  Bis¬ 
muth,  &c.  Amalgamates  readily  with  Quick¬ 
silver,  but  refuses  to  combine  with  Iron . 

9 

Melts  with  Sulphur  into  a  grey  coloured  brittle 
compound,  less  fusible  than  itself,  Artificial  Ga¬ 
lena  ;  with  Phosphorus  into  one  which  is  mal¬ 
leable,  but  more  disposed  to  tarnish. 

The  Oxycls  of  Lead  soluble  in  Expressed  Oils 
and  Animal  Fats  :  hence  the  preparation  of  cer<- 
tain  Plasters ,  Varnishes  and  Paints  ;  are  capable 
also  of  decomposing  several  of  the  compounded 
Salts  ( Patent  Yellow )  ;  and  remarkably  promote 
the  vitrification  of  earthy  bodies  and  other  me¬ 
tallic  oxyds,  as  in  Glass-making,  and  in  the 
Refinement  of  Gold  and  Silver, 
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Order  of  attraction  in  the  moist  way,  Sul¬ 
phuric,  Scbacic,  Saccho-laciic,  Oxalic,  Arsenic, 
Tartareous,  Phosphoric,  Muriatic ,  Nitric ,  Fluo¬ 
ric,  Citric,  Formic,  Lactic,  Acetous,  B»racic,  Prus¬ 
sic  and  Carbonic  Acid,  Potash  ;  in  the  dry  way, 
Gold,  Silver,  Copper,  Quicksilver,  Bismuth,  Tin, 
Antimony,  Platina,  Arsenic,  Zinc,  Nickel,  Iron, 
Alkaline  Sulphur ets.  Sulphur. 

Employed  in  Medicine,  and  very  extensively 
in  the  Arts,  particularly  in  the  construction  of 
Buildings,  and  different  Utensils  ;  in  the  making 
of  Shot,  in  Statuary,  Glass-making,  Glazing, 
Painting,  Varnishing,  Refinement  of  Gold  and 
Silver,  Composition  of  Pewter,  and  Plumber’s 
Solder,  &c.  &c. 


Of  Copper. 

Found  1st.  Native;  2d.  combined  with  oxy¬ 
gen  and  sometimes  with  iron,  Tile  Ore,  Fitch 
Copper  Ore ;  3d.  with  carbonic  acid,  Green  and 
Azure  Copper  Ore ;  Bit.  with  arsenic  acid.  Ar¬ 
se  niate  of  Copper ;  5th.  with  sulphuric  acid. 
Sulphate  of  Copper ;  6th.  with  muriatic  acid. 
Muriate  of  Copper;  7tli.  with  sulphur.  Vitreous 
Copper  Ore  ;  8th.  with  sulphur  andiron.  Yellow 
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Copper  Ore ;  9th.  with  arsenic  and  iron.  White 
Copper  Ore;  and  10 th.  with  lead,  antimony, 
iron,  sulphur,  alumine,  silex  and  silver.  Grey 
Copper  Ore . 

Manner  of  extracting  it  from  its  ores,  and  of 
purifying  it. 

Colour ,  bright  brownish  red —taste,  nauseous 
sty  pile— odour , when  rubbed  disagreeable — hard¬ 
ness, ,  somewhat  greater  than  that  of  Gold  or 
Silver — Malleability ,  Ductility  and  Tenacity  £  on- 
siderable- — Sp.  Gr.  if  soft  7. 7 83,  if  compressed 
nearly  9— when  hard,  elastic  and  sonorous. 

On  exposure  to  Air  loses  its  lustre  and  con¬ 
tracts  a  greenish  rust :  in  the  open  Fire  is  con¬ 
verted  into  a  dull  brownish  red  or  black  Oxyd, 
which  heated  to  redness  with  Filings  of  Copper, 
assumes  an  orange  colour. 

Fuses  at  27°  Wedw.= 4587  Farenh.  and  if 
heated  more  intensely  is  volatilized  in  fumes. — 
In  cooling  slowly  crystallizes  into  quadrilateral 
pyramids. 

Is  more  or  less  acted  on  by  all  the  Acids. 

Dissolves  with  the  assistance  of  a  boiling  heat 
in  concentrated  Sulphuric  Acid,  and  affords  trans¬ 
parent  oblong  rhomboidal  crystals  of  a  deep  blue 
colour,  Sulphate  of  Copper,  Blue  or  Roman  Vitriol 
( Cuprum  Vitriolatum  P.  L. ) 
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Dissolves  in  diluted  Nitric  Acid  with  effer¬ 
vescence  and  the  production  of  Nitrous  Gets , 
forming  a  deep  Hue  solution,  and  by  evapora¬ 
tion  a  deliquescent  salt,  which  detonates  on  being 
suddenly  heated  ( Nitrate  of  Copper.)  The  pre¬ 
cipitate  obtained  from  this  solution  by  adding 
Chalk,  forms  a  beautiful  but  fugitive  pigment, 
Blue-verditer. 

Is  in  its  metallic  state  slowly  acted  on  by  the 
Muriatic  Acid,  unless  assisted  by  heat ;  the  solu¬ 
tion,  of  a  grass  green  colour,  on  evaporation 
yields  cubical  crystals,  whilst  a  solution  of  the 
orange  coloured  oxyd  before  mentioned,  yields 
colourless  octahedrons,  which  are  not  affected  by 
Ammonia,  unless  after  exposure  to  air. 

Moistened  with  the  Acetous  Acid,  under  ex¬ 
posure  to  air,  corrodes  into  a  green  saline  oxyd, 
Verdegris  of  Commerce  ( JErugo  P.  L. ),  which 
by  additional  acid  dissolves,  and  yields  a  beauti¬ 
ful  dark  green  transparent  salt.  Distilled  Verde¬ 
gris :  both  employed  as  pigments. 

Easily  attacked  by  the  Sebacic  Acid  of  rancid 
oil  or  fat,  especially  if  before  in  any  degree 
oxydated. 

Most  of  the  saline  preparations  of  Copper , 
particularly  the  Nitrate  and  Muriate,  soluble  in 
Alcohol,  which  then  burns  with  a  green  flame. 
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Is  more  or  less  acted  on  by  all  the  Alkalies. 
With  Ammonia  forms  a  beautiful  blue  solution, 
which  disappears  on  the  exclusion  and  returns 
on  the  admission  of  Air.  Ammonia  the  most 
delicate  test  of  the  presence  of  Copper,  with  the 
exception  mentioned  above. 

Is  precipitated  of  a  fine  grass  green  colour 
from  its  solution  in  Sulphuric  Acid,  by  Ar seriate 
of  Potash ,  Scheele’s  Green  Pigment.  Of  a  blue 
colour  from  the  Nitric  Acicl  by  Chalk,  as  before 
mentioned,  and  in  a  metallic  state  from  all  its 
solutions  by  Zinc  and  Iron,  Zement  Copper. 

Detonates  with  melted  Nitre,  and  by  the 
assistance  of  heat  decomposes  Muriate  of  Am¬ 
monia. 

Unites  by  fusion  with  many  of  the  other 
Metals,  forming-  very  important  compounds,  as 
with  Platina  into  one  of  great  density  and  hard¬ 
ness  ;  with  Gold,  Standard  Gold ;  with  Silver. 
Standard  Silver  and  Silver  Solder;  with  Tin, 
Bronze  and  Bell-metal;  with  Arsenic,  Tombac; 
with  Zinc,  Brass  and  Manheim  Gold,  and  with 
Antimony  a  violet  coloured  alloy. 

Combines  also  with  Sulphur  and  Phosphorus 

by  fusion.  Is  tarnished  by  immersion  in  hepa- 
tized  Water, 
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The  Oxi/ds  of  Copper,  impart  a  greenish  tinge 
to  Glass. 

Order  of  attraction  in  the  moist  way.  Oxalic, 
Tartareous,  Muriatic,  Sulphuric,  Saccho-laciic, 
Nitric,  Sebacic,  Arsenic,  Phosphoric,  Succinic, 
Fluoric ,  Citric,  Formic,  Lactic,  Acetous,  Boracic, 
Prussic  and  Carbonic  Acids,  Potash,  Socla,  Am¬ 
monia,  Unctuous  Oils ;  in  the  dry  way.  Gold, 
Silver,  Arsenic,  Iron,  Manganese,  Zinc,  Anti¬ 
mony,  Platina,  Tin,  Lead,  Mick  el.  Bismuth,  Co¬ 
balt,  Quicksilver,  Alkaline  Sulphurets,  Sulphur, 
Phosphorus. 

Use  very  extensive,  being  employed  in  the 
construction  of  Buildings  and  Coppering  of 
Ships ;  in  the  formation  of  various  Culinary  or 
other  Utensils,  in  Bell  and  Cannon  Founding,  in 
Coinage,  in  Enamelling,  Dying,  Painting,  and 
Medicine. 


Of  Iron . 

. 

Of  all  metals  the  most  frequently  and  abun¬ 
dantly  met  with,  and  generally  in  the  following 
forms;  1st.  'Native.- — Circumstances  always  at- 
tending  the  presence  of  .Native  Iron— Native 
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Iron  proved  to  be  of  Meteoric  Origin. — Descrip¬ 
tion  and  chemical  history  of  Meteoric  Stones. — 
O  riffin  of  these  stones  discussed  ;  2nd.  in  state 
of  grey  oxyd,  Grey  Iron  Ore ;  3rd.  united  with 
carbonic  acid.  Haematite;  4th.  with  carbonic 
acid,  alumine,  and  often  phosphoric  acid.  Argil¬ 
laceous  Iron  Ore ;  5th.  with  carbonate  of  lime 
and  oxyd  of  manganese,  Spathose  Iron  Ore ;  6th. 
with  sulphuric  acid,  Native  Sulphate  of  Iron; 
7th.  with  chromic  acid,  alumine  and  silex,  Native 
Chromate  of  Iron  ;  8th.  with  sulphur,  with  arse¬ 
nic  ;  or  with  both.  Iron  Pyrites ,  Mispickel,  Ar¬ 
senical  Pyrites. 

As  obtained  from  its  ores  by  the  usual  process 
of  reduction,  forms  a  fusible  mass,  of  a  blueish 
grey  colour  and  coarse  granular  fracture,  very 
hard  and  brittle.  Crude  or  Cast  Iron,  which 
freed  from  its  impurities  by  continued  exposure 
to  a  strong  heat  and  subsequent  hammering  and 
rolling,  loses  its  brittleness,  becomes  of  a  lamellar 
or  fibrous  texture,  and  capable,  when  red  hot,  of 
having  several  portions  welded  by  compression 
into  a  continuous  mass,  Bar  or  forged  Iron. 

This,  by  cementation  or  fusion  with  charcoal, 
acquires  weight,  becomes  again  fusible,  brittle 
when  cold,  of  a  close  granular  texture,  suscep- 
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tible  of  a  high  polish,  very  elastic  and  capable  of 
taking  on  a  great  degree  of  hardness  if  heated 
and  suddenly  cooled.  Common  and  Cast  Steel. 
Operation  of  Tempering. 

Bar  Iron  the  purest.  Colour  of  this  blueish 
grey,  when  polished  very  splendid — has  a  slightly 
subacid  taste,  and  when  rubbed  a  sensible  odour 
— harder  than  most  other  metals — more  tenacious 
than  any^ — considerably  more  ductile  than  mal¬ 
leable  ;  Sp.  Gr.  from  7.6000  to  8.166. 

Iron  distinguished  by  its  being  attracted  by 
the  Magnet. 

Susceptible  of  different  degrees  of  Oxydatiori. 
Black  and  Red  Oxyd.  Is  speedily  converted 
into  a  yellowish  or  reddish  brown  rust  on  expo* 
sure  to  air  and  moisture,  ( Rubigo  Ferri  of  the 
former  Pharm.),  and  still  more  speedily  into  a 
dark  grey  oxyd,  by  combustion  in  Oxygen  Gas , 
digestion  in  warm  Water,  or  the  application  of 
its  vapour  to  it  under  ignition. 

Dissolves  more  or  less  readily  in  all  the  Acids „ 
Its  solution  generally  accompanied  with  the 
evolution  of  Hydrogen  Gas,  and  the  resulting 
compounds  possessing  different  properties  ac¬ 
cording  to  its  degree  of  Oxydation. 

Requires  the  aid  of  heat  to  decompose  Con - 
zentrated  Sulphuric  Acid ,  but  dissolves  readily  in 
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Precipitates  spontaneously  in  the  form  of 
ochre  from  most  of  its  acid  solutions  on  exposure 
to  Air.  When  thrown  down  from  these  by  an 
Alkali,  may  be  re-dissolved  by  the  addition  of  a 
further  portion  of  it.  Alkaline  martial  Tincture 
of  Stahl. 

Combi  nes  with  the  Fixed  Alkalies  by  fusion. 

Deflagrates  with  Nitrate  of  Potash  ;  and  sub¬ 
limes  with  Muriate  of  Ammonia ,  which  it  par* 
tiaily  decomposes  ( Ferrum  Ammoniaium  P.  L. ) 

When  in  the  stale  of  Oxifd,  promotes  the  fu¬ 
sion  of  several  of  the  Earths ,  and  con  munieates 
different  tinges  to  Glassy  according  to  the  degree 
of  Oxy elation. 

Unites  by  fusion  with  all  the  other  metals, 
except  Quicksilver ,  Lead ,  a  d  Bismuth .  In  com* 
bination  with  Arsenic,  becomes  brittle  when 
heated,  (Red-short  Iron.) 

Has  of  all  metals  the  strongest  attraction  for 
Sulphur,  with  which,  when  heated,  it  unites  very 
readily  into  a  dark  grey,  brittle,  and  remarkably 
hard  compound.  Artificial  Pyrites . 

Is  also  capable  of  entering  into  combination 
with  phosphorus,  (Cold-short  Iron),  and  with 
charcoal.  Steel  and  Plumbago . 

Order  of  attraction  in  the  moist  way,  Oxalic 
Acid,  Tartareous ,  Sulphuric ,  Saccho-lactic  Muri- 
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verted  into  a  grey  oxyd  (Putty  ;)  by  a  continu¬ 
ance  of  the  heat  is  changed  into  a  perfectly 
white  Oxyd,  extremely  difficult  of  fusion  or  re¬ 
duction,  Basis  of  White  Enamel:  a  similar  Oxyd 
obtained  by  exposing  it  when  in  fusion  to  the 
vapour  of  Water. 

Broken  when  nearly  or  just  congealed,  ex¬ 
hibits  an  irregular  columnar  Structure,  and  by 
agitation  while  passing  from  the  fluid  to  the 
solid  state,  may  be  reduced  into  very  small 
grains  (  Pulvis  Stanni  P.  L. ) 

Does  not  dissolve  in  the  Sulphuric  Acid,  but 
by  the  assistance  of  heat  decomposes  it  and  be¬ 
comes  oxy  dated. 

Rapidly  decomposes  the  Nitric  Acid,  with  a 
copious  evolution  of  Nitrous  Gas,  and  is  con¬ 
verted  into  a  white  Oxyd:  but  in  the  consider¬ 
ably  diluted  acid,  unaided  by  heat,  dissolves  and 
forms  Nitrate  of  Tin,  which  bums  with  a  thick 
white  flame,  and  detonates  with  a  heated  crucible. 

Dissolves  readily  in  the  Muriatic  Acid ;  the 
solution  yielding  needle-form  crystals  which 
attract  moisture. 

Dissolves  with  still  greater  readiness  in  the 
Oxy -muriatic  Acid,  and  in  the  Nitro-murialic 
Acid ,  or  Aqua  Regia,  yielding  solutions  remark¬ 
able  for  their  property  of  forming  a  brilliant 


. 


' 
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and  permanent  scarlet  precipitate  with  infusion 
of  Cochineal  and  other  analogous  substances, 

A 

( Carmine ,  and  Scarlet-clye .)  When  united  with 
Oxy-muriatic  Acid  in  the  dry  way,  by  distillation 
with  Muriate  of  Quicksilver ,  a  volatile  colourless 
liquor  is  obtained,  which,  on  exposure  to  the 
air,  emits  copious  dense  white  fumes.  Smoking 
Liquor  of  Libavius. 

Is  slowly*  corroded  by  the  continued  appli¬ 
cation  of  the  Acetous  Acid  in  the  form  of 
vapour;  and  by  long  digestion,  this  acid  dis¬ 
solves  a  small  proportion  of  it. 

The  solutions  of  Caustic  Fixed  Alkalies  t 
assisted  by  heat,  exert  a  solvent  power  both  on 
Tin  and  its  Oxyds ,  but  most  on  the  latter  : 
Caustic  Ammonia  affects  only  the  Oxyds. 

Is  little  affected  in  the  dry  way ,  either  by 
Alkalies  or  Earths ,  but  decomposes  the  com¬ 
pounds  of  the  former  with  the  Sulphuric  Acid e 
D  etona'es  rapidly  with  Nitre  t  and  decomposes 
Mur  ini  e  of  Am  mania . 

Decomposes  moistened  Nitrate  of  Copper  with 
an  impetuosity  productive  of  actual  combustion. 

May  be  united  more  or  less  readily  with  ail  the 
other  Metals,  and  in  various  proportions  ;  occa¬ 
sioning  in  most  of  them  an  alteration  in  their 
Malleability,  Fusibility ,  Specific  Gravity  and  Hard - 
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ness:  with  Copper,  according  to  the  proportion*, 
forms  Gun-Metal,  Bronze,  Bell-Metal,  Speculum- 
Metal;  with  a  small  proportion  of  Iron  becomes 
harder  and  more  sonorous ;  with  half  its  weight 
of  Bismuth  forms  Tutenag  ;  with  an  equal  w-eight 
of  Lead,  Soft  Solder.  When  free  from  Arsenic 
docs  not,  in  small  quantity,  much  impair  the 
malleability  of  Gold. 

Melted  with  Sulphur ,  produces  a  dark  grey, 
striated,  brittle  compound  ;  which,  if  prepared 
by  sublimation,  is  of  a  light  spongy  texture  and 
composed  of  golden  coloured  scales,  used  to 
imitate  bronze,  Sulphuretted  Oxyd  of  Tin,  Aurum 
Musivum  ;  which  may  also  be  prepared  by  heat¬ 
ing  gradually  equal  parts  of  Sulphur  and  the 
White  Oxyd. 

May  also  be  combined  with  Phosphorus, 

Order  of  attraction  in  the  moist  way,  Sehacic, 
Tartareous,  Muriatic,  Sulphuric,  Oxalic,  Arsenic, 
Phosphoric,  Nitric,  Succinic,  Fluoric ;  Saccho- 
laclic,  Citric,  Formic,  Lactic,  Acetic,  Boracic, 
Prussic,  Potash,  Ammonia  ;  in  the  dry  way,  Zinc, 
Quicksilver,  Copper,  Antimony,  Gold,  Silver,  Lead, 
Iron,  Manganese,  Nickel,  Arsenic,  Platina,  Bis¬ 
muth,  Cohalt,  Alkaline  Sulphurets,  Sulphur,  Phos¬ 
phorus. 
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Employed  in  the  composition  of  Solder,  Pew¬ 
ter,  Bell  and  Gun- Metal,  Printer’s  Types,  &c. 
in  the  silvering  of  Mirrors,  construction  of 
Electrical  Instruments;  in  Tinning,  Enamelling , 
Dying,  Medicine,  &c. 


Of  Bismuth . 

Found  1st.  Motive ;  2d.  in  union  with  Oxy« 
gen,  Motive  Oxyd ;  3d.  with  Sulphur,  Sulphur# 
of  Bismuth. 

Manner  of  procuring  it  from  its  Ores. 

Colour,  yellowish  white.  —  Specific  gravity 
9.822.- — Texture  foliated — not  very  brittle. 

But  little  subject  to  tarnish.  Melts  at  460 
Farenh.  and  in  cooling  crystallizes  into  cubes. 

If  kept  in  fusion  with  access  of  Air  is  con¬ 
verted  at  first  into  a  blueish  and  afterwards  into 
a  brown  Oxyd. — Heated  to  redness  burns,  with 
a  small  blue  flame,  and  emits  a  yellowish  smoke, 
condensible  into  an  Oxyd  of  a  similar  colour, 
( Flowers  of  Bismuth, )  which  by  increase  of  heat 
melts  into  a  greenish  Glass,  analogous  to  glass  of 
head „ 
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Dissolves  most  readily  in  the  Nitric  Acid,  and 
furnishes  a  salt,  which  detonates  readily  when 
exposed  to  sudden  Heat ;  and  which  may  be 
decomposed  by  the  affusion  of  Water,  yielding  a 
white  Oxyd,  ( Magistery  of  Bismuth).  The 
other  acids  dissolve  its  oxyds,  but  do  not,  act 
upon  the  metal. 

Its  precipitate  by  Sulphuret  of  Ammonia  of  a 
similar  appearance  to  that  which  this  produces 
in  solutions  of  Lead. 

Deflagrates  both  with  Nitre  and  with  Oxy- 
muriate  of  Potash,  and  is  converted  into  an 
Oxyd,  which,  like  those  already  mentioned, 
facilitates  the  fusion  of  the  Earthy  Bodies,  and 
also  of  the  other  Metallic  Oxyds. 

Combines  with  most  of  the  other  metallic 
Substances,  rendering  Platina,  Gold,  and  Silver 
more  brittle,  and  the  metals  in  general  more 
fusible. 

Precipitates  Platina,  Gold,  Silver,  and  Quick¬ 
silver  from  their  acid  solutions,  but  is  itself  pre¬ 
cipitated  by  Lead. 

Has  very  little  affinity  to  Phosphorus. 

Unites  easily  with  Sulphur  into  a  blueish-grey 
striated  compound,  which  resembles  the  native 

Sulphuret,  and  may  be  decomposed  bv  Silver 
and  Lead. 
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Its  Oxyds,  like  those  of  Lead,  dissolve  m 
Unctuous  Oils  by  the  assistance  of  heat. 

Order  of  attraction  in  the  moist  way.  Oxalic 
Acid,  Arsenic,  Tartar eous.  Phosphoric,  Sulphuric, 
Sebacic,  Muriatic,  Nitric,  Fluoric,  Saccho-lactic, 
Succinic,  Citric,  Formic,  Lactic ,  Acetous,  Prussic , 
Carbonic,  Ammonia  ;  in  the  dry  way.  Lead ’, 
Silver,  Gold,  Quicksilver,  Antimony,  Tin,  Copper , 
Platina,  Nickel,  Iron,  Zinc,  Alkaline  Sulphurets, 
Sulphur. 

Used  in  the  composition  of  Pewter,  Solder , 
and  Printer’s  Types,  in  Painting,  Imitation  of 
Silvering,  and  occasionally  in  place  of  Lead  in 
the  refinement  of  Gold  and  Silver,  and  in  Assays 
ing.  The  white  Oxyd  of  Bismuth,  likely  to  prove 
an  useful  medicine. 


Of  Nickel. 

Found  Is/,  alloyed  with  Iron,  Native  Nickel; 
2d.  combined  with  Oxygen,  Native  Oxyd;  3d. 
with  Iron,  Arsenic,  Cobalt  and  Copper,  Kupfer 

Nickel. 

Extremely  difficult  to  obtain  it  free  from 
iron  :  accordingly  varies  somewhat  in  colour. 
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being'  occasionally  reddish ,  yellowish  or  greyish 
while.— Specific  gravity  also  vanes  from  7.88 
to  9,333.— Texture  minutely  granulated . — Hard 
yet  somewhat  malleable.  Is  likewise  magnetic . 

Requires  nearly  (he  same  heat  as  iron  to  fuse 
it;  is  very  fixed  in  the  fire,  and  difficult  of  oxy* 
dation  by  heat. 

Deflagrated  with  Nitre  yields  a  greenish  Oxydf 
which  communicates  a  hyacinthine  tinge  to 
Glass . 

Ali  its  solutions  of  a  green  colour  :  that  in 
the  Nitric  Acid  (in  which  it  dissolves  most 
readily)  affords  green  rhombic  crystals.  Pre¬ 
cipitated  from  its  solutions  by  lime  water  and 
by  the  alkalies;  Ammonia  re-dissolves  it,  and 
produces  a  blue  solution. 

Fo  rms  brittle  compounds  with  Gold,  Copper , 
Iron  and  Tin  ;  ail  the  Meteoric  Stones  contain 
Nickel  united  with  Iron ;  refuses  to  combine 
either  with  Silver  or  Quicksilver,  and  unites  rea¬ 
dily  by  fusion  both  w ith  Sulphur  and  Phosphorus. 

Order  of  attraction  in  (he  moist  way.  Oxalic, 

Muriatic,  Sulphuric,  Tartareous,  Nitric,  Sehacic , 
Phosphoric,  Fluoric,  Saccho-lactic,  Succinic,  Cit¬ 
ric,  Formic,  Lactic,  Acetous,  Arsenic,  Boracic, 
Prussic,  and  Carbonic  Acids,  Ammonia;  in  the 
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dry  way,  Iron ,  Cobalt ,  Arsenic ,  Copper ,  Gold  Tin , 
Antimony ,  Planner,  Bismuth,  Lead,  Silver,  Zinc , 
Alkaline  Sulphur ets ,  Sulphur ,  Phosphorus . 

This  Metal  not  yet  applied  to  any  use. 


0/’  Arsenic. 

I 

Found  1st.  alloyed  by  Iron,  Native  Arsenic ; 
2d.  combined  with  Oxygen,  Native  Oxtjd ;  3d. 
with  different  proportions  of  Sulphur,  Realgar, 
Orpiment ;  and  4t/?.  with  Sulphur,  Iron,  and 
sometimes  Silver,  Mispickel. 

Colour,  steel-grey — texture,  scaly- — very  brittle , 
but.  not  hard. — Specific  gravity  5.763  to  831.— 
Much  disposed  to  tarnish. 

Volatile  in  close  vessels  at  356  of  Farcnh 
and  in  condensing  crystallizes  in  tetrahedrons. 

If  exposed  to  Air  under  the  heat  of  ignition, 
burns  with  a  blue  flame,  and  is  converted  into  a 
white  Oxyd ,  Common  white  Arsenic,  Flowers  of 
Arsenic,  Arsenious  Acid. 

This  said  to  be  soluble  in  about  80  times  its 
weight  of  cold  and  15  times  its  weight  of  boiling 
water.  Taste  caustic. — Less  volatile  than  the 
Regulus. — Emits  a  garlic  smell  on  the  applica¬ 
tion  of  Heat.—*  lltrescible. — Promotes  the  fusion 
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of  Earthy  Bodies .  When  melted  with  Sulphur , 
produces  different  shades  of  colour,  according 
to  the  proportions  and  the  degree  of  Heat  or 
state  of  oxydation ;  hence  artificial  Orpiment 
and  Realgar. — By  treatment  with  the  Nitric 
Acid,  becomes  more  completely  oxygenated. 
Arsenic  Acid. — Decomposes  Nitre  in  the  dry 
way,  producing  a  neutral  crystallizable  salt. 
Arsenical  Salt  of  Macquer. — if  distilled  with 
unctuous  matter,  reassumes  the  form  of  Regulus. 

In  its  metallic  state,  decomposes  most  of  the 
mineral  acids  ;  the  nitric  most  readily  :  if  pow¬ 
dered  and  thrown  into  Oxy-muriatic  Acid  Gas, 
burns  with  a  while  flame. 

Unites  with  most  of  the  other  Metals  ;  ren¬ 
dering  brittle  those  which  are  ductile,  and  in  a 
remarkable  manner  increasing  the  fusibility  of 
some,  and  diminishing  that  of  others  :  thrown  in¬ 
to  Oxy-muriatic  Acid  Gas,  burns  with  a  blue  flame. 

To  the  red  and  yellowish  metals  communi¬ 
cates  a  silvery  whiteness. 

Soluble  in  Alkaline  Sulphurets.  Soluble  also 
in  Unctuous  Oils,  with  which  it  forms  a  consist¬ 
ent  mixture. 

Combines  readily  with  Phosphorus. 

Most  of  the  preparations  of  this  metal  in  a 
high  degree  noxious  ;  the  detection  of  their  pre- 
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sence  therefore  often  of  great  moment.  Various 
tests  of  Arsenic.  Water  impregnated  with  sul¬ 
phuretted  hydrogen,  and  solutions  of  Alkaline  Sul - 
phurets,  recommended  as  antidotes.  Emetics, 
purgatives,  and  copious  dilution,  the  most  effec¬ 
tual  of  these. 

Order  of  attraction  in  the  moist  way,  Muri¬ 
atic  Acid,  Oxalic,  Sulphuric,  Nitric,  Sehacic,  Tar- 
tareous,  Phosphoric,  Fluoric,  Saccho-lactic,  Suc- 
cinic.  Citric,  Formic,  Lactic,  Arsenic,  Acetous, 
and  Prussic,  Ammonia,  Unctuous  Oils,  Water  : 
in  the  dry  way,  Nickel,  Cobalt,  Copper,  Iron, 
Silver,  Tin,  Lead,  Gold,  Platina,  Zinc,  Antimony,. 
Alkaline  Sulphur ets,  Sulphur,  Phosphorus. 

Used  principally  in  Glass-making]  Painting, 
and  Medicine.  ( Arsenici  Oxydum  prespartum  ; 
Liquor  Arsenicalis,  P.  L.) 

J 

*  *  j  \ 

V 

Of  Cobalt . 

Found  1st.  alloyed  with  Arsenic,  Grey  Cobalt 
Ore  ;  2d  united  to  Oxygen,  Native  Oxyd ;  3d.  to 
Arsenic  Acid,  Cobalt  Bloom ;  Mh,  to  Sulphur, 
Sulphur et  of  Cobalt ;  and  5th.  to  Arsenic,  Iron, 
and  Sulphur,  White  Cobalt  Ore, 
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Colour,  light  grey.  Specific  gravity,  from 
7.7  to  8.53 .-—Compact,  brittle  ;  hardness  that  of 

Tin. 

When  very  pure,  malleable  in  a  red  heat. — 
Fuses  at  ISO  Wedgw.  and  in  cooling  crystallizes 
in  regular  prisms.— Undergoes  no  change  either 
on  exposure  to  Air  or  Water  at  a  common  tem¬ 
perature  ;  but,  when  heated  in  contact  with  air, 
yields  at  first  a  brownish  oxyd,  Zaffre,  which  on 
further  exposure  becomes  blue,  and  on  fusion 
with  Silex,  produces  a  blue  glass.  Smalt,  Powder - 

blue . 

Dissolves  with  more  or  less  facility  in  several 
acids ;  most  easily  in  fhe  Nitric  Acid. 

With  the  Muriatic  and  Oxy-muriatic  Acids 
forms  cornpou*  ds,  the  reddish  solutions  of 
which,  as  often  as  exposed  to  heat,  change  to  a 
beautiful  green,  Sympathetic  Ink. 

Detonates  feebly  with  Nitre. 

Unites  by  fusion  with  most  of  the  other 
Metals. 

Combines  difficultly  if  at  all  with  Sulphur ; 
more  readily  with  Alkaline  Sulphurets. 

With  Phosphorus  forms  a  compound  more 
fusible  than  itself. 

V  Its  Oxyd  soluble  in  Ammonia. 
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Order  of  attraction  in  the  moist  way. 
Oxalic  Acid,  Muriatic,  Sulphuric,  Tariareous , 
JVitric,  Sebacic,  Phosphoric,  Fluoric,  Saccho-ladic, 
Succinic,  Citric,  Formic,  Lactic,  Acetous,  Arsenic , 
Boracic,  Prussic,  Carbonic,  Ammonia ;  in  the 
dry  way.  Iron,  Nickel,  Arsenic,  Copper,  Gold, 
Platina,  Tin ,  Antimony,  Zinc,  Alkaline  Sulphurels, 
Sulphur  ?  Phosphorus. 

Used  to  colour  Glass,  in  Glazing,  Enamelling , 
Painting,  Washing,  &c. 


Of  Zinc. 

Found  1st.  combined  with  Oxygen,  and  fre- 
quently  mixed  with  Oxyd  of  Iron,  Silex  and 
Alumine,  Calamine  ;  2d.  with  Sulphur,  Oxygen 
and  other  substances,  Sulphur  et  of  Zinc ,  or  Blend ; 
3d.  with  Sulphuric  Acid,  Sulphate  of  Zinc  ;  Hit* 
with  Carbonic  At  id,  &e.  Carbonate  of  Zinc? 

Colour  blneish  white.  Specific  Gravity  7.190 

Scarcely  malleable ,  but  can  be  rendered  so  by 
a  particular  process  of  annealing. 

When  heated  is  easily  pulverised  ;  and  like 
iron  is  capable  of  Decomposing  Water.  Melts 
at  about  700  of  Farenh.  Very  easily  volatilized* 

R 
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In  contact  with  air,  burns  soon  after  ignition, 
with  a  brilliant  tlame,  and  furnishes  a  white 
flocculent  Oxyd  (Zinci  Oxydum  P.  L.  )  converti¬ 
ble  by  an  increase  of  heat  into  a  yellowish  Glass. 

Is  readily  acted  on  by  Acids.  During  its 
solution  in  the  Sulphuric  and  Muriatic  Acids , 
Hydrogen  Gas  is  evolved.  Produces  with  the 
former  Acid,  a  styptic  crystal  izable  salt,  ( Zinci 
Sulphas  P.  L.  )  is  also  acted  on  by  Alkaline  solu¬ 
tions,  and  by  Water  previously  impregnated  - 
with  Carbonic  Acid  Gas, 

May  be  precipitated  from  its  solutions  by 
Earths  and  Alkalies. 

Decomposes,  in  the  dry  way.  Sulphate  of 
Potash  and  many  other  compounded  salts.  De¬ 
tonates  violently  with  Mitre.  By  simple  tri¬ 
turation  decomposes  Muriate  of  Ammonia.  Is 
also  capable  of  precipitating  Alum  in  the  moist 
way. 

Unites  with  all  the  other  metallic  substances 
except  Bismuth  ;  giving  to  Copper  additional 
elasticity,  durability  and  hardness. 

In  its  metallic  form  cannot  be  combined  with 
Sulphur ;  but  when  oxydated  unites  readily 
with  it. 

Order  of  attraction  in  the  moist  way.  Oxalic 
Acid j  Sulphuric,  Muriatic ,  Saccho-lactic ,  Nitric, 
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Sebacic,  Tartar eous,  Phosphoric,  Citric,  Succinic , 
Fluoric,  Arsenic,  Formic,  Lactic ,  Acetous,  Bora - 
etc,  Prussic,  and  Carbonic,  Ammonia ;  in  the  dry 
way.  Copper,  Antimony,  Tin,  Quicksilver,  Silver, 
Gold,  Cobalt,  Arsenic,  Platina,  Bismuth,  Lead , 
Nickel,  Iron. 

Uses — in  Alloys,  particularly  with  Copper  and 
Tin  ;  externally  and  internally  in  Medicine.—* 
A  powerful  agent  in  evolving  Galvanism , 


Of  Antimony, 

Found  Is/.  Native;  2d.  alloyed  with  Arsenic, 
Native  Arsenical  Antimony ;  3 cl.  in  union  with 
Oxygen,  Native  Oxyd  ;  &ih.  with  Muriatic 
Acid,  Muriate  of  Antimony ;  5th,  with  Arsenic 
Acid  and  Sulphur,  Red  Antimonial  Ore ;  6th. 
with  Sulphur  only.  Grey  Antimonial  Ore;  and 
7th.  with  Iron,  Arsenic,  Sulphur,  and  sometimes 
Silver,  Plumose  Antimonial  Ore. 

Manner  of  extracting  it  from  its  ores,  and 
the  different  processes  for  obtaining  its  Regulus. 

Colour,  silvery -white.  Hardness,  equal  to 
Zinc.  Texture,  laminated.  Very  brittle.  Sp, 
Gr.  from  6.702  to  6.860.  Simply  loses  its  lustre 
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on  exposure  to  fhe  Air;  and  is  not  altered  bj 
Water  unless  exposed  to  it  when  red  hot. 

Melts  soon  after  ignition  ;  on  cooling  crystal¬ 
lizes  into  octohedrons  ;  is  volatile  in  close  ves¬ 
sels.  When  heated  in  contact  with  Air  is  con¬ 
verted  into  a  light  white  Oxyd,  (formerly  called 
Argentine  Flowers  of  Antimony)  which  are  solu¬ 
ble  in  water,  and  fusible  into  an  Hyacinihine 
Glass;  in  close  vessels  by  parting  with  different 
portions  of  oxygen,  they  acquire  a  brown,  orange 9 
or  yellow  colour. 

Decomposes  both  with  Sulphuric  and  Nitric 
Acids ,  the  former  with,  the  latter  without,  the 
assistance  of  heat.  Requires  long  digestion  for 
its  solutions  in  the  Muriatic  Acid ;  but  in  the 
Oxy  - muriatic  dissolves  with  great  facility. 

Precipitable  from  the  latter  bv  Zinc  or  Tron* 
in  the  form  of  a  black  Oxyd ,  which  when  dried 
by  a  gentle  heat  takes  fire  spontaneously  in  the 
air,  and  is  converted  into  white  Uxyd. 

Decomposes,  in  the  dry  way,  most  of  the  sa¬ 
line  Compounds  of  the  Sulphuric  Acid .  Deto¬ 
nates  readily  with  Nitre  ;  and  decomposes  Mu¬ 
riate  of  Quicksilver. 

Combines  with  most  other  Metals,  and  renders 
them  brittle.  Said  more  than  any  other  metal 
to  diminish  the  Magnetic  properly  of  Iron. 
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Unites  with  Sulphur  in  all  proportions,  and 
forms  w i 1  h  it  h  grey  striated  compound.  Anti¬ 
mony  of  the  shops. 

This,  when  exposed  for  a  continuance  to  a 
low  heal,  yields  a  Grey  Oxyd,  which  by  fusion 
is  converted  into  a  yeltowi  h  Glass  (  Vitrum  An - 
timonii  of  the  former  Pharmac.  ;)  this  levigated 
and  mixed  with  melted  wax  forms  the  Vitrum 
Antimonii  Ceratum  of  the  late  P.E. 

Roasted  with  Hartshorn  and  afterwards  igni¬ 
ted,  yields  a  white  Powder  ( Pulvis  Antimonialis 
of  the  late  P.L. — Oxydum  Antimonii  cum  Phos¬ 
phate  calcis  P.  E. ) — When  deflagrated  with  Nitre , 
is  more  or  less  decomposed  according  to  the  de¬ 
gree  of  combustion  (  Antimonium  Calcinatum — - 
Antimonium  Usium  cum.  Nitro —  Crocus  Anti¬ 
monii  of  ti  e  f<  rmer  P.  L.  and  P.  E.) 

Reduced  to  powder  and  boiled  in  a  solution 
of  Potash ,  deposits,  on  cooling,  an  orange  co¬ 
loured  precipitate  ( Kcrmes  Mineralis  Ph.Suec. ) ; 
a  d  on  the  add i t  on  of  the  Sulphuric  Acid  to  the 
solution  whi  st  hot,  a  brownish  red  precipitate, 
(Antimonii  Sidphurctum  pra'cipilatum  P.  L.) 
These  Hydro-sulphurated  Oxyds  of  Antimony. 

A  mixture  of  Sulphuret  of  Antimony  and  Mu¬ 
riate  of  Quicksilver,  or  of  Crocus  of  Antimony  and 
common  Salt,  with  the  addition  of  Sulphuric  Acid* 
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produces,  by  distillation,  a  butyraceous  com¬ 
pound,  ( Antimonium  Muriatum  of  the  late  P.L. ), 
which  appears  to  be  an  Oxy -muriate  of  Antimony, 
and  which  on  the  affusion  of  common  water,  or 
by  the  addition  of  Potash,  furnishes  a  white  Oxyd, 
or  rather  S ub-o xy -muriate,  ( Powder  of  Algaroth.) 
The  combination  of  this  with  acidulous  Tartrite 
of  Potash,  forms  a  triple  salt  (Antimonium  Tar¬ 
tar  isatum  of  the  old  P.E.) 

A  similar  preparation  obtained  from  Glass  or 
Crocus  of  Antimony  ( Antimonium  Tartar  isatum), 
which,  like  the  former,  is  soluble  in  different 
kinds  of  Wine  (Vinum  Antimonii  tartarisatum  of 
the  old  Pharm. ) 

The  preparations  retained  in  the  present 
Pharm.  of  London  are  Antimonii  Oxydum,  Anti - 
monii  Sulphur etum  prcecipitatum,  Antimonium 
tartarisatum.  Liquor  Antimonii  tartarisali.  Na¬ 
ture  of  these  preparations. 

Order  of  attraction  in  the  moist  way,  Scbacic 
Acid,  Muriatic,  Oxalic,  Sulphuric,  Nitric,  Tar- 
tareous,  Saccho-lactic,  Phosphoric,  Citric,  Succinic , 
Fluoric,  Arsenic,  Formic,  Lactic,  Acetous,  Boracic, 
Prussic  and  Carbonic;  in  the  dry  way,  Iron , 
Copper,  Tin,  Lead,  Nickel,  Silver,  Bismuth,  Zinc, 
Gold,  Platina ,  Quicksilver,  Arsenic,  Cobalt,  Alka¬ 
line  Sulphurets,  Sulphur. 
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Used  in  the  composition  of  Printer  s  Types, 
and  of  Nails  for  Coppering  Ships ,  in  JVLedi - 

A 

cine,  &c. 


Of  Manganese . 

Found  1st.  Native;  Vd,  in  union  with  Oxy¬ 
gen,  Native  Oxyd;  and  3d.  with  Oxygen,  Si  lex. 
Iron,  and  Alumine,  Siliceous  Manganese. — Said 
also  to  be  contained  in  the  ashes  of  most  Vege¬ 
tables. 

Colour  dull  or  greyish  white.  Texture,  gra¬ 
nular.  Sp.  Gr.  from  G.S50  to  7.  Hardness 
next  to  Iron.  Very  brittle. 

Next  to  Platina  difficult  to  fuse  ;  but  oxy- 
dates  more  easily  than  any  other  metal :  its 
Oxyd  of  different  colours,  white,  red  and  black. 

Soluble  in  the  diluted  Sulphuric,  in  the  Nitric, 
Muriatic  and  severai  other  acids. 

In  the  state  of  Oxyd,  occasions  in  the  Muriatic 
Acid  a  striking  change  of  properties,  by  impart¬ 
ing  to  it  a  portion  of  its  Oxygen. 

Its  action  on  the  Alkalies  not  yet  ascertained. 

When  oxydated,  decomposes  both  Nitrate  of 
Potash  and  Muriate  of  Ammonia,  in  the  dry- 
way. 


in  this  state  unites  by  fusirm  with  the  Earthy 
Bodies ,  and  when  added  to  Glass,  either  renders 

•v 

it  colourless  or  communicates  a  violet  tinee 

O  3 

according  to  the  degree  of  Oxydation. 

Unites  also,  by  fusion,  with  Sulphur,  into  a 
yellowish-green  mass.  By  mixture  with  unctuous 
substances,  sometimes  occasions  Inflammation. 

Combines  in  the  metallic  state  with  most  of 
the  other  Metals,  rendering  Gold  and  Iron  more 
fusible.  Copper  less. 

Order  of  attraction  in  the  moist  way.  Oxalic 
Acid,  Citric,  Phosphoric ,  Tarlareous,  Fluoric, 
Muriatic,  Sulphuric,  Nitric,  Saccho-lactic,  Suc¬ 
cinic,  Sebacic,  Arsenic,  Formic,  Lactic,  Acetous, 
Prussic,  and  Carbonic ;  in  the  dry  way.  Copper, 
Iron,  Gold,  Silver,  Tin,  Alkaline  Sulphur ets. 
Employed  principally  in  Glass-making  and 


Of  Tungsten ,  or  Wolfram. 

Found  1st.  in  an  acid  form  in  combination 
with  Lime,  Tungstate  of  Lime;  and  2d.  with 

Oxyd  of  Manganese  and  of  Iron,  Siiex,  and 
Tin,  Wolfram. 

Colour  steel  grey.  Texture  granular.  Ex¬ 
tremely  hard.  Sp.Gr.  17.6. 
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Nearly  infusible,  requiring  a  heat  at  least 
equal  to  170°  Wedg. 

Yields  a  yellow  Oxyd,  ( Acid  of  Tungsten,) 
which  in  close  vessels  becomes  blue  or  blade. 

Insoluble  in  the  Sulphuric,  Nitric,  and  J Muria¬ 
tic  Acids.  Slightly  soluble  in  the  Oxy -muriatic. 

Combines  with  the  other  Metals.  Does  not 
lessen  the  ductility  of  Silver  or  Copper  ;  but 
renders  Iron,  Tin,  Bismuth,  Antimony ,  and 
Manganese  harder. 

Order  of  attraction  in  the  moist  way,  Lime , 
Potash,  Ammonia  ;  in  the  dry  way.  Potash,  Lime \ 
Iron.  Manganese. 

Not  as  yet  applied  to  any  use. 

Of  Uranium, 

Found  1st.  in  combination  with  Sulphur, 
Pe  dibit  tide ;  2d.  with  Oxygen,  (on  the  surface 
of  the  former,)  Yellow  Oxyd;  and  3d.  with 
Carbonic  Acid  and  a  little  Copper,  Calcolite. 

Has  been  but  imperfectly  reduced. 

Appears  capable  of  uniting  with  several  of 
the  Acids, 

Its  Oxyds  tinge  glass  of  various  colour^ 
brown ,  grey,  and  green. 

$ 
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Of  Molybdena . 

Found  in  combination  with  Sulphur.  Motyb- 
derm ,  formerly  confounded  with  Plumbago. 

Hitherto  obtained  only  in  agglutinated  grains. 

Colour,  extern  ally  'whitish  yellow,  internally 
grey,  Sp.  Gr.  7.5.  Brittle. 

Less  fusible  than  either  Platina  or  Manganese. 

According  to  the  experiments  of  Mr.  Hatchett, 
is  capable  of  combining  with  four  different 
portions  of  Oxygen,  producing  a  blacle,  a  blue, 
a  green  Oxyd,  ( Molyhdous  Acid,)  and  a  yellow  or 
white  ( Molybdic  Acid  ) 

When  combined  with  Iron,  Copper  and  Silver , 
renders  (hem  friable. 

In  union  with  Sulphur  regenerates  Sulphur et 

of  Molybdena. 

Order  of  attraction  unknown. 

Mot  yet  applied  to  any  use. 


Of  Titanium, 

f  ound  combined  with  Oxygen  in  the  Red 
Schorl  of  Hungary ;  and  in  Manachanite . 


* 
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Of  a  colour  somewhat  resembling’  Copper . 
-Appears  to  be  infusible,  but  capable  of  being 
volatilized . 

Difficultly  oxydated  by  any  of  the  acids. 

With  h  'on  forms  a  compound  of  a  gold 
colour  internally.  . 

Of  Tellurium. 

Found  in  several  of  the  Ores  of  Gold  ;  and  in 
considerable  proportion. 

Of  a  whitisli-leadcn  colour  ;  metallic  lustre ; 
laminated  texture;  very  brittle ;  Sp.  Gr.  6.115. 

Of  all  metallic  substances  the  most  fusible 
except  Quicksilver,  like  which  it  maybe  sublimed 
in  brilliant  globules. 

Burns  with  a  blueish- green  flame.  Soluble  in 
the  Nitric,  Muriatic,  and  Sulphuric  Acids ;  from 
which  it  may  be  precipitated  by  Alkaline  Sul- 
phurets  in  the  form  of  a  powder,  in  appearance 
much  resembling  Kermes  Mineral. 

Said  to  be  the  only  metal,  except  Gold,  «■ 
Platina  and  Antimony,  which  is  not  precipitated 
from  its  solutions  by  Prussian  Alkali. 

Its  Oxyds  so  rapidly  reduced  on  heated  Char¬ 
coal  as  to  occasion  actual  detonation. 
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Of  Chrome. 

Found  Is/,  in  an  Acid  form  combined  with 
Ox  yd  of  Lead,  j Red  Lead  of  Siberia;  and  in  a 
similar  acid  form  in  the  palered  Ruhr/ ;  2 cl.  with 
Oxygen,  in  the  green  Emerald  of  Peru;  3d.  in 
the  Meteoric  Stones. 

May  be  obtained  in  a  concrete  acid  state,  and 
of  a  red  colour,  from  the  two  first,  by  treatment 
with  Carbonate  of  Potash  ;  or  in  the  form  of  a 
green  Oxyd  from  the  last  by  treatment  with 
Muriatic  Acid . 

Has  as  yet  been  but  imperfectly  reduced. 

Of  a  greyish  white  colour;  very  hard ;  very 
brittle ;  and  very  difficult  of  fusion. 

Not  soluble  in  the  Muriatic  or  Sulphuric 
Acids ;  and  difficultly  in  the  Nitric  and  Oxy- 
muriatic. 

Combined,  in  its  Acid  state  writh  Muriatic 
Acid ,  is  capable  of  dissolving  Gold. 


Of  Columbium . 

D  iscovered  some  years  ago  in  an  Acid  state  by 
XI r.  Hatchett,  in  a  dark  grey  mineral,  sent  with 


. 
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some  iron  ore  from  America ,  and  which  appears 
to  consist  of  more  than  three-fourths  of  this 
acid  combined  with  iron.  Its  colour  in  this 
state  is  white;  it  reddens  litmus  paper;  is  inso¬ 
luble  in  boiling  Nitric  Acid,  but  soluble  in  Sul¬ 
phuric  Acid  when  strongly  heated,  and  also,  when 
recently  separated  from  Potash,  in  boiling  Mu¬ 
riatic  Acid. 

It  gives  colourless  solutions  with  Acids  and 
Alkalies;  is  precipitated  from  its  acid  solutions 
bv  Alkalies  in  white  flocculi,  by  Prussiate  of 
Potash  of  an  olive  green  colour ,  and  by  Tincture 
el  Galls  of  a  deep  orange. 

Is  extremely  difficult  of  reduction. 

The  supposed  new  metal  called  Tantalium , 
discovered  by  Mr.  Ekeberg  in  the  mineral  called 
Tantalite,  shewn  by  Dr.  Wollaston  to  be  identical 
with  Columbimn. 


Of  Cerium. 

Lately  discovered  in  a  copper  mine  in  Sweden. 
May  be  obtained  in  the  state  of  white  or  red 
Oxyd.  Both  these  oxyds  soluble  in  Sulphuric 
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Add.  The  white  oxyd  most  soluble  in  the 
NHric,  and  the  red  oxyd  most  soluble  in  the 
Muriatic  Acid.  The  salts  of  Cerium  have  a  Sac- 
charin'e  taste.  Can  hardly  be  said  to  have  been 
obtained  in  the  reguiine  state.  Appears  to  be 
volatile  at  high  temperatures. 


ORGANISED  BODIES. 

Form  two  classes,  Vegetable  and  Animal,  con¬ 
sisting  nearly  of  the  same  constituent  principles 
or  dements,  but  in  different  proportions. 

The  chemical  affinities  of  the  constituent 
principles  of  both,  influenced  by  the  living  prin¬ 
ciples. 

Carbon,  Hydrogen  and  Oxygen,  the  ultimate 
constituent  parts  of  Vegetables,  as  furnished  by 
Analysis.  Air  and  Water  the  principal  sources 
of  th  ese.  They  also  contain  Saline ,  Earthy  and 
Metallic  mailer,  the  latter  in  small  quantity. 

Manures,  How  they  promote  vegetation. 

Circumstances  in  which  Vegetable  substances 
differ  from  Animal . 
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Vegetable  Substances * 

Their  proximate  parts,  or  immediate  produc¬ 
tions  are,  Cork ,  Woody  fibre,  Tan,  Colouring 
Matter ,  Extract ,  Oils,  Resins,  Wax  and  Tallozv, 
Camphor ,  Gain ,  Jelly ,  Gluten,  Albumen ,  Caout¬ 
chouc,  Starch,  Sugar ,  Mattie  Salts  and  Earth . 

Several  of  these  already  spoken  of. 

Cork, — the  exterior  part  of  the  Quercus  Saber, 
a  substance  sm/  generis .  Yields  Suberic  Acid  by 
treatment  with  the  Nitric  Acid. 

Woody-fibre,—th&t  which  is  left  after  the  di¬ 
gestion  of  ligneous  matter  in  Water  and  Alcohol # 

Tan , — contained  in  all  astringent  vegetable 
substances,  but  most  plentifully  in  Catechu  and 
the  Gfl//  JVwf,  from  the  concentrated  infusions 
of  which  it  may  be  precipitated  by  Carbonate  of 
Potash  or  by  Acids.  When  dry  is  of  a  brown 
colour,  brittle,  of  a  very  astringent  taste,  very 

soluble  in  Water,  and  still  more  so  in  Alcohol. _ * 

Forms  an  insoluble  compound  with  Glue ,  and 
produces  a  deep  blue  precipitate  when  added  to 
the  solution  of  Oxy -sulphate  of  Iron .  On  dis¬ 
tillation  yields  an  Acid  Liquor,  a  small  propor¬ 
tion  of  Empyrenmatic  Oil  and  about  one-thirty- 
eighth  its  quantity  of  Charcoal , 
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Colouring  Matter,— t hat  part  of  Vegetable 
Substances  which  is  attracted  by  the  fibres  of 
Silk,  Linen,  Wool ,  &c.  in  the  act  of  dying.— 
Mordants  ;  their  nature  and  use  explained.  Dif¬ 
fers  in  its  other  properties  according  to  the 
subject  from  which  it  is  obtained. 

Extract, — obtained  from  the  watery  infusion 
of  Saffron,  and  many  other  plants,  by  evaporat¬ 
ing  it  to  dryness.  Distinguishable  from  all  other 
vegetable  substances  by  being  soluble  both  in 
Water  and  in  Alcohol,  but  not  in  Sulphuric 
JEther. 

Gum, — procured  most  plentifully  from  certain 
species  of  Mimosa.  When  pure,  colourless, 
insipid,  soluble  in  Water  but  not  in  Alcohol  or 
Oils. — Not  prone  to  decomposition  by  keeping, 
— Soluble  in  the  Vegetable  Acids  without  altera¬ 
tion,  but  decomposed  by  the  Mineral.  100 
parts  said  to  consist  of  05.38  Oxygen,  23.08 
Carbon,  and  1 1.54  Hydrogen. — An  article  of  the 
Materia  Medical  useful  also  in  divers  manufac¬ 
tures,  particularly  in  Calico  Printing. 

Jelly,- — obtained  from  the  expressed  juice  of 
Currants,  and  many  other  fruits,  in  the  form 
of  Coagulum,  by  allowing  the  juice  to  remain 
tor  some  time  at  rest,  decanting  off"  the  thinner 
part,  and  washing  the  remainder  in  a  small 


7 


^ <=u__  a.  ^  C7^- 


T7^  s*-*'-  A 

^  TP^n?  ',  ^  ^  6 

^  '  — ^  *£L  C-&~^  jL 

£~y_  _  >~ 

rJc&S- 


<£.  ^ 


7  — - y/ 

^  «*V 


^ cr  (y£~* 

. j  - 


$&&rQ. 


$<-  t  -i-t v/'  t/'tf-  ^  -A- 


■& 


r*z 


C 


t« 


r" 


o<  •<  t.  -<!.- 


^  3  /x  . 

*  <1-4.  - 


A  f  /i 


-» — -  • — 


-O  <? 


1,  a*- 


-  <»*- 


^5- 


*-J  *»  <-^c 


>  .  -r 


'cto/^'S-  . />✓  •  „3-,.... 


y^  y<. 


.  -  ^  ^L. 


7  i 


•  --^••k.  -«  <„ 


t  i  ^/a’'*  ; 


I  fafi 


/  t-  it* <  ^  ^ 


v_ / 


f 


*jy>. 


Me 


137 


quantity  of  water.- — In  this  state  is  nearly  co¬ 
lourless,  and  of  a  tremulous  consistence.— 
Soluble  in  hot  water,  but  again  coagulated  in 
cooling. — When  dried  becomes  transparent.— 
Combines  readily  with  Alkalies,  and  by  the 
Nitric  Acid  is  converted  into  Oxalic. 

Gluten , — the  grey  coloured  tenacious  and  in¬ 
sipid  substance  which  is  left  behind  in  washing 
the  paste  of  Wit  eaten  Flour  in  repeated  portions 
of  Water .  In  its  moist  state  much  disposed  to 
putrify. — When  dried  resembles  Glue. — In  boil¬ 
ing  water  loses  its  tenacity.  Soluble  in  all  the 
acids,  and  in  solutions  of  the  Alkalies  by  the 
assistance  of  heat. — Insoluble  in  Water,  Alcohol, 
AE  liters  and  Oils. — Differs  from  most  other 
Vegetable  substances,  and  resembles  Animal  in 
containing  Azote. 

Albumen, — so  called  from  its  resemblance  to 
white  of  egg. — Obtained  by  exposing  to  a  boil¬ 
ing  heat,  the  water  employed  in  the  preparation 
of  Starch  from  flour,  or  the  depurated  expressed 
juice  of  Scurvy-grass,  Cresses,  Cabbages,  and  most 
other  cruciform  plants. — Separates  at  this  tempe¬ 
rature  in  the  form  of  Coagulated  Flakes. — Is  also 
precipitated  from  its  water  solutions  by  Alcohol 
and  Acids. — When  dried  resembles  Glue,  and  is 
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then  read ii y  soluble  in  Alkalies .  —fn  distillation 
yields  Carbonate  of  Ammonia,  and  consequently 
contains  Azote. 

Caoutchouc, — the  inspissated  milky  juice  of 
certain  trees*  the  Hcevea  Caoutchouc,  Iatropha 
Elastica,  and  others  growing  chiefly  in  South 
A  merica.  When  fresh  is  of  an  ash  colour  ; 
without  taste  or  smell. — Very  elastic. — Sp.  Gr. 
0.933. — Not  altered  by  Air. — Perfectly  insolu¬ 
ble  in  Water. — Soluble  in  rectified  Petroleum. — 
Volatile  Oils,  and  in  pure  ./Ether,  but  not  in 
Alcohol.- —Is  decomposed  by  the  assistance  of 
heat  both  by  the  Sulphuric  and  Nitric  Acids, 
but  not  affected  bv  Alkalies. — Melts  readily 
when  heated,  yields  Ammonia  in  distillation,  and 
in  the  open  fire  burns  with  a  white  flame. 

Starch,— the  grey  or  white  sediment  deposited 
by  Whcaten  Flour,  Potatoes,  and  various  other 
vegetable  substances,  after  diffusion  in  water. — 
Has  scarcely  any  smell,  and  but  little  taste; 
though  insoluble  in  cold  Water ,  combines  with 
it  by  boiling  into  a  kind  of  Mucilage. — Alto¬ 
gether  insoluble  in  Alcohol,  and  not  readily 
acted  on  by  diluted  Acids  ;  but  soluble  without 
decomposition  by  Alkalies,  unless  when  they 
are  concentrated  and  assisted  by  heat.  By  de¬ 
structive  distillation  yields  a  large  proportion  of 
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Carbon ,  Supposed  to  be  converted  into  Sugar 
in  the  process  of  Malting . 

Sugar , — -the  produce  of  the  A  run  do  Sacchari - 
fera  or  Sugar  Cane,  Sugar  Maple,  Beet,  Carroty 
(t rape,  and  many  other  vegetables. — -When  puri¬ 
fied,,  of  a  white  colour,  sweet,  inodorous,  not  sub¬ 
ject  to  alteration  by  exposure  to  Air  ;  very  soluble 
in  water,  and  crystallizahle ;  soluble  also  in 
Alcohol,  but  not  in  so  large  a  proportion. — ■ 
Readily  decomposed  both  by  the  Sulphuric  and 
Nitric  Acids ;  in  the  weaker  Acids  merely  solu¬ 
ble.— Forms  with  Potash  a  bitter  astringent 
compound,  insoluble  in  Alcohol ;  forms  a  similar 
one  with  Lime .  On  decomposition  by  heat 
yields  Water ,  Carbonic  Acid,  Carbonated  Hydro¬ 
gen  Gas ,  Empyreumatic  Oil,  Acetous  Acid,  and 
Charcoal.  -  100  parts  consist,  according  to 

Lavoisier,  of  64  Oxygen ,  28  Carbon,  and  8 
Hydrogen . 


Animal  Substances . 

Yield  in  general,  by  analysis,  more  Azote  than 
Vegetables . 

Their  principal  constituent  parts  and  pro¬ 
ductions  are,  Fibrine ,  Albumen,  Gelatine ,  Mu- 
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cilaor,  Urea ,  Sugar,  Oils,  Resins,  Sulphur,  Phos- 
p horns,  Acids,  Alkalies,  Earths,  Metals. 

Those  not  already  treated  of  are, 

Fihrine, — commonly  called  coag-ulable  lymph, 

« 

is  that  which  remains  on  washing  the  crassarnen- 
tmn  of  blood  in  successive  portions  of  water, 
till  it  cease  to  give  out  any  colour.  Bears  a 
strong-  resemblance  to  muscular  fibre  ;  is  white, 
tasteless,  soft,  ductile,  elastic,  insoluble  either  in 
Water  or  Alcohol;  in  boiling-  water  becomes 
hard  and  inelastic  ;  in  its  soft  state  much  disposed 
to  putrify ;  by  long-  digestion  in  water  is  con¬ 
verted  into  a  particular  species  of  tallow. — Solu¬ 
ble  in  most  of  the  Acids,  and  in  the  stronger 
solutions  of  both  the  fixed  Alkalies,  with  which, 
by  the  assistance  of  heat,  it  forms  a  viscid  bitter 
soap.  In  distillation  yields  a  large  proportion 
of  Ammonia. 

A Ibumen, — contained  in  the  serum  of  blood., 
and  in  various  other  animal  substances;  most 
abundantly  in  white  of  egg.  In  its  moist  and 
fresh  state  is  nearly  without  colour,  taste  or 
smell— viscid — -readily  soluble  in  cold  water- 
distinguishable  from  other  animal  fluids  by  coa¬ 
gulating  at  a  temperature  of  165  Farenh 
Acids  and  Alcohol  produce  on  it  a  similar  effect. 
W  hen  coagulated  is  insoluble  in  water.-—  Tun 
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added  to  its  aqueous  solution*  forms  with  it  a 
copious  yellow  coloured  tenacious  precipitate* 
whicji*  when  dried*  is  brittle*  and  not  susceptible 
of  putrefaction.— Albumen  soluble  in  Alkalies 
f  and  Alkaline  Earths.*— hi  distillation  yields  the 
same  products  as  Fib  vine ,  but  with  a  less  pro- 
portion  of  Ammonia .  Tests  of  the  presence  of 
Albufifflh^  The  fluid  called  Serosity,  essentially 
different  from  Albumen .  » 

Gelatine, — -or  Jelly*  obtained  by  boiling  certain 
animal  substances,  particularly  skin*  in  common 
water*  evaporating  the  decoction  to  the  neces¬ 
sary  degree  of  consistence*  and  allowing  it  to 
cool —  When  pure*  transparent  and  colourless. 
Soluble  both  in  cold  and  hot  water,  very  readily 
in  the  latter,  even  at  a  temperature  of  90  Farenh. 
By  drying  becomes  semi-transparent,  hard,  brit¬ 
tle,  and  of  a  vitreous  fracture.  Glue. — Is  insolu¬ 
ble  in  Alcohol ;  Alkalies  require  the  assistance 
of  heat,  but  Acids  dissolve  it  with  great  facility, 
even  when  diluted. — With  Tan  it  forms,  like  Al¬ 
bumen,  a  yellowish  coloured  plastic  compound, 
insoluble  in  water,  and  not  susceptible  of  putre¬ 
faction  ;  hence  the  theory  of  Tanning . — Heat 
decomposes  it  like  other  animal  substances. 

,  Mucus,' — nature  of  this  substance  not  yet  well 
ijnderstood.  Is  distinguished  by  negative  rather 
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than  by  ‘por,i{ive  chemical  properties.  When 
exposed  to  the  action  of  a  voltaic  psle>  gives  out 
Alkali  at  one  pole,  and  a  coagulated  substance 

at  the  other. 

(Jrea, — procured  from  fresh  Urine  in  the  form  I 

of  small  crystalline  plates,  by  evaporating*  it  to  '  J*‘jr  *■ 

|  the  consistence  of  syrup,  digesting  this  when  ^7— V- 

?  cold  in  Alcohol,  distilling  the  solulion  so  as  to 

separate  and  collect  the  spirit,  and  allowing  the 
residuum  to  crystallize  by  cooling.  Thus  ob¬ 
tained,  its  colour  is  yellowish  white,  smell  alli¬ 
aceous,  taste  strong  and  ammoniacal,  consistence 
viscid,  extremely  soluble  in  IVater ,  somewhat 
less  so  in  Alcohol,  soluble  also  in  the  aqueous 
solutions  of  both  the  Fixed  Alkalies  and  in 
Marine  Acid. — By  the  Sulphuric  and  Nitric 
Acids  it  is  decomposed,  as  it  is  likewise  very 
easily  by  exposure  to  heat,  even  to  that  of 
boiling  water.  According  to  Vauquelin,  100 
parts  yield  in  distillation  92.02  Carbonate  of 
Ammonia,  4.60  Carbonated  Hydrogen  Gas,  and 
3.22  Charcoal. 

Urea  bears  no  resemblance  to  Uric  Acid,  a  sub¬ 
stance  which  constitutes  the  most  common  spe¬ 
cies  of  urinary  calculus. — Conclusion  of  the 

Course. 
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.,/~/<  ^  V“  CLASS  L  ~ 

{  Comprehending  the  Imponderable  Agents,  viz,} 

-O'  ■**  ^  Caloric,  or  Heat,  7%^  *?  A?.-*. 

Light,  ^ 

Electricity.  -  ,  «. ^ 

-LASS  II.  7 

(  Comprehending  the  Agents  capable  of  uniting  with  Inflammable  Bodies, 
and  in  most  instances  of  effecting  their  Combustion ,  m*,  ) 

Oxygen, 

Oxy-huriatic  Acid,  or  Chloric  Gas. 

.  CLASS  Ilf, 

(Comprehending  the  Simple  Combustible  Bodies ,  or  Bodies  capable  of 
*  combining  both  with  Oxygen ,  ooze?  «u7/i  Chloric  Gas ,  visj 


Hydrogen-, . or  &as/s  of  Water. 

Nitrogen, .  basis  of  Nitric  Acid. 

Carbon. .  dasis  of  Carbonic  Acid . 

Sulphur, .  basis  of  Sulphuric  Acid , 

Phosphorus,  ....  fork's  of  Phosphoric  Acid . 

Boracium, .  5«s?y  of  Boracic  Acid . 

Fluorium, .  d«sis  0/  Fluoric  Acid . 

Potassium, . I 

Sodium, . >  Metallic  Bases  of  the  Alkalies , 

Ammonium,!-  . .  . .  ) 


Calcium, 

Magnium, 

Strontium, 

Silicium, 

Alumium, 


Yttrium, 

Glucium, 

Zirconium, 

Barium, 


Metallic  Basesof  the  Earths,, 


Platina, 

Gold, 

Palladium, 

Silver, 

Mercury, 

Lead, 

Copper, 

Iron, 

Tin, 


Bismuth, 

Nickel, 

Arsenic, 

Cobalt, 

Zinc, 

Antimony, 

Manganese, 

Tungsten, 

Uranium, 


Molybdenum, 

Titanium, 

Tellurium, 

Chromium, 

Columbium,  V  Met  alt-. 
Cerium, 

Osmium, 

Iridium, 

Rhodium. 


*  By  denominating  bodies  Simple ,  it  is  not  meant  to  express  that  they 
are  so  in  reality,  but  only  that  we  are  not  able,  by  any  chemical  means 
with  which  we  are  acquainted,  to  decompose  them  into  simpler  parts, 
t  Ammonium  is  strongly  suspected  of  being  a  compound  ;  but  as  its  na~ 
tare  has  not  yet  been  positivelyascertained,  it  may  still  beclassed  amongst 
the  simple  bodies.  The  same  may  be  said  of  sulphur  and  phosphorus* 


errata. 

Fare  vii,  Preface,  line  8,  instead  of  the  word  occasionally,  read  usually. 

Pare  37,  line  3 ,  from  the  bottom,  tide  the  words,  soluble  also  in  Spirit 
(  Spiritus  Ammonia  P.  L.) 

Pa.cc  81,  line  5,  from  the  bottom,  for  Wolfram ,  read  Tungsten. 

Ibid,  line  4,  from  the  bottom,  et  passim,  for  Chrome ,  read  Chromi¬ 
um;  and  after  the  w  ord  Columbia™,  add  the  words,  Cerium , 
Palladium ,  Osmium ,  Iridium ,  and  Rhodium . 

Pare  95,  line  4,  after  the  word  Quicksilver,  add,  or  Calomel . 

Pa«-el01,  first  line  from  the  bottom,  instead  of  Cuprum  Vitriol read 
Cuj?rz  Sulphas ,  and  add,  Triturated  with  Carbonat  ef  Ammo¬ 
nia,  forms  the  Cuprum  Ammoniatum  P.L. 

Page  10S,  lines  9  and  10,  from  the  bottom,  dele  the  words,  thrown  into 
Muriatic  Acid ,  burns  with  a  blue  flame. 

Page  1 19,  line  8,  from  the  bottom,  for  preepartum ,  read praparatum. 

Page  3  §5,  at  the  end  of  the  page,  after  the  word  Charcoal,  add,'  ilfr. 
Hatchett9 s  Artificial  Tannin. 


'«r«TOiiST- 
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